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Now that the 64 ATS = schools have 
netically completed their pilot-train- 
ing job—and a magnificent one it’s 
peen—what to do with their facilities? 
Will their fields, hangars, barracks, 
and other equipment lie idle? There’s 
no reason why they should, says South- 
west Airways’ President John Con- 
nelly, who discusses several alternative 
plans. In what he says, there’s plenty 
of food for thought, not only for fixed 
base operators, but also for government 
oficials and just plain tax-paying citi- 
rens, Turn to “Let’s Keep Using Those 
Contract Schools” (page 109). 


La —] 


Distributors and manufacturers alike 
will be vitally interested in the conclud- 
ing part of our series on foreign trade, 
or this month our Financial Editor 
raps this important package up with 
ractical one-two-three suggestions on 
just “How to Get Your Share of Ex- 
port Sales.” (Page 116). 
























In the old days, armies traveled on their 
stomachs—sometimes literally as well as figu- 
atively. But nowadays they travel more 
and more on wings; and in the future they 
may well move that way almost exclusively. 
Just how the Army Air Forces has developed 
this art to its highest degree, and what the 
future holds for vertical envelopment, is 
dramatically told by Brig. Gen. William D. 
Old, (above) Commanding General of our 
First Troop Carrier Command, in "They’/l 


Put Wings on Armies," page 106. (AAF 
photo), 


Dealers, distributors and potential per- 
sonal plane owners this month have 
three new craft to add to their lists of 
Possible planes to sell or buy, for on 
Pages 172 and 173 we present all the 
now-available data on three new craft 
$2998 propia _one-place, and a 
feig our-place job by Piper; also a 
ontrol craft by Aeronca. 
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For those who already have personal 
planes they want to keep in top condi- 
tion, we continue our series of Lubri- 
cation Charts, this month covering the 
Fairchild 24 and Stinson’s 105 and 
Reliant. 


Anyone —be he a fixed base or airline 
operator—wants to keep his airplanes 
out of the hangar where they’ll make 
money, which means improved main- 
tenance methods. Howard Ingalls, 
Northeast Airlines’ v.-p. of mainte- 
nance and engineering, presents a sys- 
tem (page 159) for “perpetual over- 
haul” that’s as applicable to the in- 
dividual operator as it is to the airline. 
. .. Also in the maintenance field is 
the second of “Al” Lindsley’s “hand- 
book” series, which includes a lucid 
trouble shooting chart that should 
prove valuable in the small fixed base 
operation as it is in the largest airline 
shop (page 164). 


And nowa pause from page numbers 
to tell Col. Carl Norcross’ legion of 
friends he’s been awarded the Legion 
of Merit, a well-earned citation for his 
outstanding work in setting up many 
of the basic intelligence methods now 
used by the entire 8th Air Force. 
You'll recall our former Managing 
Editor went overseas with Lt. Gen. 
Ira Eaker’s original staff—the first 
U. S. military party to reach Eng- 
land aiter Pearl Harbor. Carl now is 


Briefing for March 





Establishing ‘‘firsts’ has been quite a habit 
with North American Aviation's famed 8-25 
Mitchell bomber, including that never-to-be- 
forgotten first over Tokyo. C. J. Hansen 
(above), NAA's Chief Project Engineer, has 
lived with the B-25 since its pre-prototype 
days, and thus is in the best possible position 
to analyze the two latest models—the 75-mm. 
cannon-packing "H" and the gun-bristling 
medium bomber, "J." This great two-in-one 
analysis job begins on page 119. 


chief intelligence officer of the Third 
Bombardment Division, which was 
cited by President Roosevelt for set- 
ting up the England-Africa shuttle 
run, which proved so effective in 
bombing Messerschmitt plants, and 
later the England-Russia shuttle run. 





Down the Years in 


25 Yr. Ago (1920)—First torpedo 
plane delivered to Navy by Glenn 
L. Martin. .. . Twelve Fokker pur- 
suit planes delivered here by Ger- 
many. .. . Army builds first port- 
able engine cranker... . San Fran- 
cisco opens first aero show. . 

Post Office reports that icing is 
chief cause of winter forced land- 
ings... . Major “Shorty” Schroe- 
der flies supercharged Liberty-en- 
gine Lepere biplane to 35,000 ft. 


15 Yr. Ago (1930)—Total of 160,- 
000 visit St. Louis aero show in 
week, . . . Lee Schoenhair breaks 
six weight-speed records with Lock- 
heed Vega. . . . Time-payments for 
planes inaugurated by finance com- 
pany. . . . Mid-South Aeronautic 
Assn. holds first conference. .. . 
Hawley Bowlus soars 9 hr. 5 min. 
to set new U. S. record. 





AVIATION'S Log 


10 Yr. Ago (1935)—Pan American 
starts bases at Wake, Guam, and 
Midway. ... Army requests $11,- 
000,000 for Hawaiian airbase and 
$79,000,000 for equipment, includ- 
ing 800 new planes. ... / Aero Cham- 
ber meets at Brownsville, Tex. . 

D of C awards contract to Water- 
man for tailless plane... . Los An- 
geles Union Air Terminal handled 
38,976 revenue passengers in year. 
. . . Railway Express Agency re- 
ports tonnage up 115 percent and 
revenue up 90 percent for year in 
spite of reduced rates. . . . Post 
Office disputes ICC’s authority to 
regulate airmail rates. .. . Wash- 
ington-South America-and-return 
air race postponed. . . . Codos and 
Rossi fail in trans-Atlantic hop be- 
cause of oil feed leak... . Autogiro 
takes off from and lands on, deck 
of cruiser. 








or 




















aa 






































N 
ee MITE EE Tet 



















» Oo onTrz ~~ V4 aq 





FLIGHT-LIKE INDICATION is the characteristic of the Kollsman Direction Indicator which makes it so well liked by 
many pilots. All of the points in azimuth are visible at all times, reading clockwise as on the compass 10% 


of a navigation chart. A distinctive memo pointer may be set to the desired course so that any deviation 





is immediately apparent. The pilot merely keeps the pointers matched. These features make the instr 
ment easy to read, easy to follow. Excellent performance characteristics also aid the flyer. The Direction 


~e* 


Indicator is self-contained and fits the standard compass mounting, requiring only a light connectiol 


sd KOLLSMAN AIRCRAFT INSTRUMENTS 


PRODUCT OF 


SQUARE 7) COMPANY 








ELMHURST, NEW YORK GLENDALE, CALIFORNIA 
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WANT TO TRY 
A STEEP TURN 
THIS LESSON, 
MARY ? 





















ITLL BE 
EASY IN 
THE PIPER 
cus! 






















TLE SETTING, MOVE STICK 
TO THE RIGHT AND PRESS 
RIGHT RUDDER. 











WHEN THE PLANE |S 
BANKED STEEPLY AND 
TURNING=MOVE THE 
CONTROLS TO NEUTRAL 
BUT HOLD BACK <~— 
PRESSURE ON THE )= 











BACK PRESSURE ON HOW DO WE 
THE STICK KEEPS THE STOP THE 
PLANE IN THE STEEP TURN ? 

TURN. HOLD THE : 
NOSE 











WE RELEASE BACK PRESSURE, MOVE THE STICK 
LEFT AND PRESS LEFT RUDDER. NOW WE'RE 
FLYING STRAIGHT, SO WE RETURN THE 
CONTROLS TO NEUTRAL. 
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New booklet, “How to Fly a Piper Cub”, 









you'Lt BE 
READY TO 
6OLO BEFORE 
LONG, MARY ! 


ann 













covers the fundamentals of — = 
over 50 step-by-step photos wn — 
tions. Many other facts, full-co rp = 
of Piper Cubs. Send 10c in stamps or 


sone 


PIPER “PLANE Quiz” 







ite Pi ircraft 
‘handling. Write Piper Aircra’ 
pene a Lock Haven, Penna. 


Is YOUR TOWN READY TO FLY? 


se os 
Itshould plan landing facilities now fori 


] What would it cost, in gas and oil, to fly 
* from Chicago to New York in a Piper Cub? 
Less than ten dollars. 
9 How long does it take to learn to fly a 
* Piper Cub? 
8 hours instruction required before soloing. 





citizens and its future. The booklet, — 
Your Town Needs for the ee bes 
Age,” illustrates various types- woh 
benefits, where to build and how A 
For your free copy write Piper werk 
Corp., Dept. A35W, Lock Haven, 


16 mm. SOUND FILM—““The bas “arre 
tion of a Light Airplane.” For distri = at 
points write: Supervisor, gaat a 
Aids, Extension Services, Pennsy va 
State College, State College, Penna. 
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What is the longest a Piper Cub engine 
* ever ran continuously in flight? 


726 hours continuously. 


4 Will it be easy to buy a peacetime Cub? 
_ 


Yes, with a moderate down payment and 
easy terms. 





This lesson and others that will follow explain only the fundamentals. See your Piper Cub 
dealer for actual flying instruction. Write us “Plane Quiz’’ questions you want answered. 


PIPER AIRCRAFT CORPORATION—LOCK HAVEN, PENNA. 





In Canada — Cub Aircraft, Ltd., Hamilton 


| PIPER COB 


Points the Way to Wings for All Americans 
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HOW GOODYEAR AIRCRAFT CORPORATION SERVES TH: Aj 


a By constructing major 2. By designing parts x Fi By re-engineering 4. By building com ~% 
components to manufac- for all types of air- parts for quantity pro- plete airplanes o”° 300 
eq turers’ specifications. planes. duction. airships. Orie 
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IPRODUCTION REPORT ? 





CONTRACTS: NOASI87I -99529 - NOAS95! : 


CORSAIR FG-lI 


COMPLETE AIRPLANE 
AND SPARE COMPONENT PARTS 


CONTRACT RECEIVED: FEBRUARY /942 
t) 

FIRST PRODUCTION UNIT COMPLETED’ ‘EBRUVARY /943 

1000™ PRODUCTION UNIT DELIVERED: MARCH 1944 


2500™ PRODUCTION UNIT DELIVERED: VAWUARY /GFS 


REMARKS: At the time the contract was 
undertaken, Goodyear Aircraft Corporation 
‘ ol As Ob o (oh am ot Ode Un oP eC oh Mme: bul-4- Mm -sole) ide Mob amnaeBE-| 
giant job. Yet within one year a modern 
conveyor-line assembly plant was erected 
and tooled, 10,000 employees trained in 
quantity production techniques, and the 
first unit completed. In the second year, 
output was increased to several hundred 
finished aircraft and spare components per 
month. During this period, the plane was 
modified to reflect combat experience 
involving many improvements which were 
incorporated. Yet the flow of aircraft 
was Maintained in accordance with Navy 
expectations. 





Goodyear builds components for 16 different 
types of Army-Novy aircraft, including complete 





airships as well as the Corsair. 








AIRCRAFT 







AIRCRAFT INDUSTRY 


3» By extending facilities of 


Codyear Research Laboro- GOODYEAR AIRCRAFT CORPORATION 


*sto aid the solution of any , Akron, Ohio - Litchfield Park, Arizona 
“sign Orengineering problem. 
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| wot advance in brake design is the new Goodyear 

Single Disc Brake with Automatic Self-Adjustment 
— a development that combines light weight with high 
efficiency and requires the absolute minimum in service. 
It is so constructed that no initial adjustment, no “wear- 
ing in” is required at time of installation, nor any take-up 
during the life of the lining. 


The secret is an ingenious self-compensating mechanism 
within the brake that keeps clearance constant as the 
lining wears down. The brake pedal remains in the same 
position; “pedal feel” is always the same — giving you 
uniform, positive braking action at all times. And this 
new brake is so simple, relining of BOTH brakes takes 
only a few minutes! 


Goo 











In addition, this sturdy brake has so few parts it gives 
you the lightest-weight brake-wheel-unit per foot-pound 
of energy capacity. It is cooler running because the brak- 
ing disc is “fanned” by the slip stream; tires, tubes and 
linings don’t overheat. 


The Goodyear Single Disc Self-Adjustiag Brake is avail- 
able in both hydraulic and mechanical types. Now 
winning high favor on all classes of ships from light 
trainers to large bombers and cargo cartiers, it is 4 
worthy airmate to the time-proved Goodyear Multiple 
Disc Brake. Which of these two standout brakes should 
be used on your new ship depends upon its type and 
operating requirements. For complete data, write: 
Goodyear, Aeronautics Department, Akron 16, Ohio, 
or Los Angeles 54, California. 


he 
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NO “WEARING IN” 
—WNO TAKE-UPS 
NECESSARY 


teased 
Ttion °. m 
Pact ene. 
r, 
es, By 


HYD 
MIGUM 
ABRIC 


AVIATION, March, 1945 














ulsiaeVii@t lage cable terminals require clean rurning, threading, drilling 
and milling. The uniformity of Carpenter Free-Machining Stainless #8 (Type 
303) was a big factor in maintaining volume production on these parts. 












siIMeaIMiN dee aircraft spark plug is an excellent example of the results 
obtainable with Free-Machining Stainless +5 (Type 416). 










HERE'S ANOTHER good example of vital parts for war equipment made 


from Carpenter Free-Machining Stainless bar stock. Rejects on Stainless parts 
such as these, used in a torpedo directional mechanism, are reduced to a minimum 
when Carpenter Free-Machining Stainless #8 (Type 303) goes on the job. 





MAS am Stainless machined parts require extremely close tolerances, take 


a tip fromy these aircraft carburetor parts. Carpenter Free-Machining Stainless 


#8 (Type 303) met rigid machining requirements, yet maintained the tremendous 
production volume necessary. 
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EASY, LOW-COST MACHINING 
WITH CARPENTER STAINLESS 


F YOU'RE like a lot of procuct designers we know, you've said to 
| yourself; ‘Of course, I'd like the corrosion protection and other 
advantages of Stainless for my new or redesigned products. But 
what about the machining cost?” 


Our answer is ‘Try Carpenter Free-Machining Stainless and then 
take another look at the cost sheet.’’ Others have found by using 
Carpenter Free-Machining Stainless that they can speed output, 
cut rejects and often eliminate further finishing operations. 


Here’s why. Carpenter Free-Machining Stainless bar stock is con- 
sistently uniform. It cuts free and clean and works the same, bar 
after bar. That means longer tool life between grinds, less tool 
breakage, lower tool costs. It means faster, easier production 
right down the line. 


If you haven't already tried Carpenter Free-Machining Stainless 
Steels, be sure to do so. Through their use, you can obtain all the 
advantages of Stainless at less cost. 


Your nearby Carpenter representative would like to tell you 
more about these easy-to-machine Stainless Steels. Why not 
call him in today? 


THE CARPENTER STEEL COMPANY ° 128 W. Bern St., Reading, Pa. 





e Strength and Rigidity 
e Heat Resistance 

e Weight Saving 

e Freedom from Rust 

e No Plating to Peel 

e Ease of Assembly 

e Longer Product Life 
@ Sales Appeal 


Carpenter STNNUESS STEEL 
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Courage is not enough unless it is backed by 
firepower... unless the right munitions in the 
right quantity reach the right place at the right 

time. This is a war of supply as much as it is a 

war of combat. At Bastogne, as in a hundred 

other moments in this war when the issue has been 

in doubt, the tide of battle was turned through the 
speedy delivery by air transport to our fighting men 
of shells and weapons which an hour before were 


hundreds of miles away. Douglas workers, builders 





of planes for the world’s airlines yesterday and tomorrow, 


are working at full speed today building war transport 


planes which are turning the tides of battles. Wa a Borgen 


— 


~~ 


—-— 


Aut AROUND THE WORLD GREATEST WARE CH aviation rst THE WORLD OVER 


an 
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N Burma, too, the ubiquitous flying 
| jeep has earned its service stripes... 
WI joing the jobs that only a jeep could do 
i inawilderness of steaming jungles, tow- 
eingridges and mountain gorges. Scout- 
ing and photographing ahead . . . bring- 
ing up ammunition—food—mail— 
freight . . . ferrying reinforcements... 
spotting for the gunners . . . speeding 
the evacuation of sick and wounded... 
performing miracle rescues . . . pacing 
the push at critical advance points where 
a “landing field’” may be an hour-old 


strip—or a river sand bar. 






















Now a strange jeep makes its appear- 
ance in the Burma theatre. Strange only 
because it is a float plane flying overland 
_.. hundreds of miles from blue water. 
But this jeep seaplane is amphibious. Its 
Hdo floats are fitted with retractable 
wheel gear! The same pin-point landing 
strips are accessible to the pilot of this 
jeep. But so also are countless additional 
“ports” on the rivers that wind tortu- 
ously through the Burma hell. And that 
gives the versatile amphib an important 
strategic advantage on many a mission 
when success hangs on a slim margin of 
miles or minutes. 
























Blazing new trails—landing and tak- 
ing off from jungle clearing and muddy 
stream—the Edo-equipped amphibious 
jeepis helping to win new laurels for the 
hardy pilots who fly the never-ending 
trek that is Burma. 















EDO Amphibious 
FLOAT GEAR 


SERVES THE UNITED NATIONS 





EDO AIRCRAFT CORPORATION 
402 SECOND ST., COLLEGE POINT, L. I., N. Y, 
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EVACUATING SICK AND WOUNDED WITH A STINSON L-1A EQUIPPED WITH EDO AMPHIBIOUS FLOATS 
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by Forging 


How will recent developments in the use of forging techniques for 
forging so-called impossible-to-forge designs affect the post-war 
preference for your product? An ever-broadening technical know!- 
edge concerning the IMPROVEMENT OF METALS BY FORGING, and 
the application of forgings, is available through our engineers who, 
throughout 31 years of forging production experience, have helped 
to make marked improvements in many products. Ask a Steel 
Improvement Forging Engineer how to utilize the strength and 
toughness of forgings to increase preference for your products. 
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BEST in the world—that’s American avia- 
tion. Years of development have made it so. 

Finest of the fine—that’s Wolf's Head Oil. 
It's the product of years of research and 
development. 

Ever since the days of barnstorming pilots, 
Wolf's Head engineers and aviation designers 
have worked in close cooperation. As planes 
have been bettered, and requirements have 
been raised, Wolf's Head has advanced 
accordingly. Conversely, steady refinements 
in Wolf's Head Oil have contributed much to 
the progress of flying. 

Today, Wolf's Head is preferred by leading 
manufacturers of airplane engines for critical 
tests and break-in runs. It is shipped round 
the world for United Nations planes. 

Tomorrow’s airplanes may need even better 
oils—but Wolf's Head, as always, will be 


WOLF'S HEAD 














ready to make them. Whatever the require- 
ments of aviation may be, Wolf's Head will 
continue to meet them in offering an aviation 
oil refined from the “finest of the fine’ pure 
100% Pennsylvania crude. Wolf's Head Oil 
Refining Company, Oil City, Pa.—New York 
10, New York. 





100% PENNSYLVANIA 


AVIATION OIL 


P.G.C.O.A, 
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Permit No. 6 
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{Installation is easy and not ex- 


Here is a way to transmit power 
through congested space and pensive. They have no exposed 
produce linear motion at 0 distor’ moving _ They con do the 
point. It is with Lear Flexible Shaft work of solid shafts, torque tubes, 
systems. These can pro- pulleys, linkages, sprockets, belts 
and chains. 


vide power to a space S° small 
that it would not permit the us© = The days to come are going to 


of even the small Lear Actuator. pring © lor of difficult power: 

In these systems, Lear Power transmission and control problems 

Unit is mounted where space in all kinds of industry. And prob- 

Lear Flexible Shatt- ably Leor Flexible Shoft systems 
will solve many of them. 


permits and 
ing carries the force to points 
where motion is required. Here So were telling you cbout them 
Lear Screw Jacks convert the now. If you're faced with a prob- 
spinning motion into powe lem such os we've indicated, 
thrust oF pull. please \et vs know. Our engi 
Lear Flexible Shafts are not on. eager to shore thelr 
ony you've seen before- They experience with you: 
rotat 


reliably handle powe! 
ing either way- 


LEAR, Inco 
e Ohio—former!: 
Y leor Avia, Ine 
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the dramatic story 
of ALUMINUM 


JERE is a 34-minute educational film on alumi- 
H num that is jam-packed with interesting in- 
formation on its processing . . . from the mining 
of bauxite, refining it to alumina, reducing the 
oxide to metal . . . right on through to the rolling 
of sheet, rod and bar . . . and the manufacture of 
fabricated parts. 


This film, titled ‘*A Recital of Faith,’’ portrays 
the great advances in aluminum technology dur- 
ing the war years, and the infinite possibilities for 
aluminum in the post-war world. 


Underlined is the part Reynolds Metals is pre- 
pared to play in co-operation with engineers and 
manufacturers who are now using, or plan to use 
aluminum, and the new lightweight, high- 
strength aluminum alloys. 


Showings easily arranged 
Every audience that has seen “A Recital of 
Faith” has praised it in glowing terms. It is now 
available, without charge, for showings before 
technical groups, engineering societies and manu- 
facturers .. . 35 mm. or 16 mm. 


For full information, just write Reynolds Metals 
Company, Aluminum Division, 2500 South Third 
St., Louisville 1, Ky. On your letterhead, please. 
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Janitrol Aircraft Heat- 
ers equipped with 
50,000 B.t.u. output 
combustion air regulator 
to compensate for at- 
- mospheric densities. 
Operate efficiently at 
highest flying altitudes. 
Fans provided for 
ground and flight op- 
eration. 


This $0,000 B.t.u. Jan- 
itrol Heater is equipped 
with a combustion air 
relief valve to compen- 
sate for changes in vol- 
ume of air, due to 
changes in plane speeds. 


For engine and cockpit 
warming, glass-de- 
frosting, and other 
heating functions on 
the ground, Janitrol 
heaters are fan equipped. 
15,000 B.t.u. model il- 
lustrated. 





Other models now in production provide capacities from 15,000 to 125,000 
B.t.z. per hour output, larger capacity heaters will soon be available. 





Portable, self-contained ground heater furnishes heat for engines, 
hangars, work shops, to dry out condensation, and many other pur- 
poses. Operates at sub zero temperatures. 











OF JANITR( 


HE Janitrol Aircraft Heater is the latest develop. 

ment in a long list of important heating advances 
pioneered by Surface Combustion engineers. In United 
Nations’ airplanes all over the world, this famous 
“Whirling Flame” heater is providing quick, depend. 
able heat at a/l altitudes... at varying speeds. ,, x 
temperatures down to 70 below zero. 


These highly efficient Janitrol heaters are constantly 
tested, performance reports are carefully studied, and 
through continued research, new refinements in design 
and control equipment are still improving operation, 
Surface Combustion engineers are not satisfied with 
producing the most advanced aircraft heaters, but still 
seek even greater perfection in design and performance. 


That’s. why for over 30 years, Surface Combustion 
has always meant “research in combustion” . . . constant 
development that has brought forth more technical im- 
provements in heating methods than have come from 
any other one company. 


Today, Surface Combustion engineers are applying 
these aircraft heaters to meet the heating requirements 
of other forms of transportation—they are also con 
tinually developing new adaptations of the “Whirling 
Flame” for buses, trucks, cars, trailers, boats, trains 
and other unusual heating problems. These heaters 
operate in similar manner to the aircraft heater, burr 
ing liquid fuel, and featuring compactness, low weight 
and adaptability wherever a portable or fixed source 
of heat is required. 

The results of our experience and the unique facilities 
of this Company are available to help you work out 
your particular problems. For further information write 
Surface Combustion, Aircraft Heater Div., Toledo1, Ohio. 


we 
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ROUIRCRAFT HEATERS! 









TEST STAND WITH 15,000 8.T.U. HEATER. This equipment is 
used for ignition tests, fuel flow checks, and perform- 
ance tests. 











ELECTRICAL TESTING BENCH ... used in conducting 
life tests and performance tests on heaters. 








ON IGNITION TEST is the 50,000 B.t.u. heater in fore- 
ground. In background, efficiency and performance 
tests are being made on a 125,000 B.t.u. unit. 







lying 


ments i A : 2 eats meat, 
) con: / — . —_ ; t nf 


irling A ! i i 







PREPARATION FOR COLD ROOM TEST. Fuel system on 
this 40,000 B.t.u. heater is arranged to test 
two different types of pumps. 













“ilities 
‘k out 
write 


Ohio. 
Manufacturing Plants at: 


TOLEDO, OHIO + COLUMBUS, OHIO 





ee 
Engineering Offices at: 
NEW YORK - CHICAGO - LOS ANGELES 
SAN FRANCISCO 
AND OTHER PRINCIPAL CITIES 


MAKERS OF: 


JANITROL Aircraft and Portable Heaters « JANITROL Gas-Fired 
red Air and Gravity Furnaces, Unit Heaters and Conversion Burners 
for commercial, industrial and residential heating « S. C. Industrial 
Heat-Treating Furnaces, Special Atmosphere Generators 
and Industrial Gas Burners e KATHABAR 
Humidity Control Systems 


Be 
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They help combat planes fly higher, faster, farther. 





Single-phase 



















’ 

1 

to Three-phase | 

: Transformer 

' - — = 

| ope tes one Type KB-1 and one Type 

gyro instrument simultaneously 

cit 115 volts, 400 cycles, single-phase 
Output: 115 volts, 400 cycles, three-phase 
Ask for Bulletin GEA-4118° es, 

; 

| 

Ballast 

: and 

Transformer 

‘ 

r 


Operates two or four 4-watt Mazpa F 

mps for instrument, indicator and 
panel lighting; also provides 3 volts (5 
} or 10 amp) for indicator and instrument 





























i rim lights 
Input: 410 volts, 400 cycles 
\ Ask for Bulletin GEA- 3859 J 
‘a 
; Inverter ec = 
Ballast 
1 (d-c to a-c) 
q 
ir Pikes suitable output schiaes for 
operation of two 4-watt MAZDA F 

lL for for instrument-panel lighting; also pro- 
i vides 3 — = 5 amp) for operation of 
€ indicator li 

12 or re 

sk for Bullene CEA 3907 oy 
: Ignition 
Booster 
1 Coil (d-c) 
t 
I 


U Provides ample and positive spark for 
I starting aircraft engines at low magneto 
s 


| input: 12 and 24 volts, d-c 
Ask for Bulletin GEA-3861 


C a 








G-E AIRCRAFT TRANSFORMERS— for the war p!anes of today and the commercial planes of tomorrow 
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Two-phase 
to Three-phase 





Transformer 


Operates Types KB-1 and KC-1 gyro 
instruments in aircraft equipped with 
750-va Holtzer-Cabot inverter 


Input: 26 volts and 115 volts 
Output: 115 volts, three-phase, 400 cycles 








Ask for Bulletin GEA-4113 
ee : j 


Core-and-coil 
Ballast 











Vivtthectiitiiel 


Will operate one 4-, 6-, 8-, 15-, or bg 
watt MAZDA F lamp for Aisniecent li 

* ing of commercial aircraft, depen ng 
upon rating selected 


Input: 118 volts, 400 cycles 








Ask for Bulletin GEA-3860 aay 


de 








Enclosed 
Ballast 








Operates four —— MazDA F lamps for 
instrument-panel lighting 


Input: 26 volts, 400 cycles: 








Ask for Bulletin GEA-3908 








Starting 
Vibrator 


Provides pulsating, lowivenaa>: corns 
directly to the low-voltage wind we 
the magneto for instant starting the 
engine 


Input: 1.8 amperes ct 24 volts, d-c 








Ask for Bulletin GEA-4105A 





General Electric Company, Schenectady 5, N. Y. 





They enable commercial planes to carry more payload. 










Three-phase 
to Single-phase 
Transformer | 






















Provides single-phase power for 
ation of the radio compass and othe 
instruments and accessories 
Input: 115 volts, 400 cycles, three-phase 
Output: 115 or 28 volts, 400 cycles, 


shade Single 
es for Bulletin GEA-3881 J 














Enclosed, 
High-power-factor 
Ballast 





er 2A ENG RRR 7 


Will operate one 15-, one 20-, or two 
rei MAZDA F lamps for general cabin 
lighting aboard commercial  aircralt, 

depending upon rating selected 


Input: 117 or 203 volts, 400 cycles 
Ask for Bulletin GEA-3866 g 


< 
o 


Autotransformer | 

















Furnishes proper a-c voltage for oper 
ation of 400-cycle aircraft joanne 
such as the remofe indicating compass 


Input: 110 to 120 volts, 400 cycles 











.* for Bulletin — 2 sy 
Z.. 


Single-phase 
Autotransformer | 















Provides proper voltage for operation of 
28-volt lamps, electrically heated flying 
suits, and other low-voltage accessories 








arr for pattern apn reat aa 
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Another Electrol “first” —the new Selector Valve #281 for Auto- 
ELECTROL’S matic Pilot. This highly efficient valve is a triumph in slide valve 
SELECTOR design. Weighing only 22 ozs., it is a unique on-off Selector with 
a ‘self-contained bleed for the discharge of all air from the pilot 
hydraulic system. 
FOR AUTOMATIC Although barely out of its cradle, Two Eighty-one is being 
PILOT adopted by the Armed Forces in ever increasing quantities. Write 
for details. 


ELECTROL INCORPORATED, KINGSTON, NEW YORK + HYDRAULIC EQUIPMENT FOR AIRCRAFT 


= sieuatiion , 7 on 
* ELECTROL 
HYDRAULICS 


ra : TE a 2 


VALVE 
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LET SIMMONDS ANALYZE 
YOUR CONTROL PROBLEM 


Simply submit the basic requirements, as follows: 
®@ What does the control operate? 

@ LOAD: Compression (ibs.) Tension (tbs. ) 
@ VIBRATION CHARACTERISTICS 

® TEMPERATURE CONDITIONS 

@ PRESENT SYSTEM 

@ FLEXIBLE OR RIGID HOUSING? 


Make sketches of top and side views of installation. 
Use regular graph paper and indicate unit of measure. 


TOP VIEW 
SIDE VIEW 2 


SIMMONDS EQUIPMENT FLIES WITH 
EVERY TYPE OF ALLIED AIRCRAFT 
Automatic Engine Controls — Push-Pull Controls 
Spork Plugs — Hydraulic Accumulators 
Hydroviic Fuses — Chronometric Rodiosondes 
Fasteners and Clips of Specialized Design 

















Simmonds Controls provide a Soundly 
: Engineered Solution to Every Push-Pull Problem 


HETHER your remote con- 

trol problem involves the 
coordination of a blimp’s engine 
controls...the measuring of a loco- 
motive’s operating efficiency...or 
the limitless other examples in the 
wide range bracketed by these ex- 
tremes — a ready solution is offered 
by the use of precision-built Sim- 
monds-Corsey Push-Pull Controls. 
Developed originally for aircraft 
uses, where dependability and ef- 
ficiency are at a high premium, and 


mI 


AEROCESSORIES, INC. 


30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 


BRANCH OFFICES: DAYTON * WASHINGTON © GLENDALE, CAL. © MONTREAL 
NEW YORK « 


MANUFACTURING PLANTS: 





‘Offer to design engineers a simple 
















proved in more than half a million 
installations, Simmonds controls 


but advanced system in the field of 
mechanical remote control, replac- 
ing the antiquated pulley and cable 
and rod and bellcrank arrangt 
ments, For a complete engineering 
analysis of your push-pull prob- 
lems, send data concerning youl 
requirements, as suggested in the 
panel at left, co the nearest 
Simmonds office today. 


Simmonds 


PRODUCTS 
INC. 





VERMONT + CALIFORNIA 
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GETS YOU UP AND AWAY WITH 


Zana 


TAKEOFF RUN 





No Sir! There’s nothing like Aeromatic! 
It lets your plane and engine deliver auto- 
matically—as no other propeller can—ALL 
the performance that’s built into them. 


That's why an Aecromatic means one- 
fourth shorter takeoff runs. One-third 
higher rate of climb. Greater cruising 
range and speed. With minimum fuel con- 
sumption and engine wear. And Aeromatic 
means long glides for happy landings— 
with an instantaneous change of pitch for 
a quick pickup if you overshoot the field 
or landing strip. 

More than that, the Aeromatic requires no 
instruments .. . no controls . . . nothing 









Air Controlled 


KOPPERS company, inc, 





That’s a sample of what the 





“Propeller with a Brain” will do 


for your private plane of tomorrow 


extra for you to watch or do. It’s the one 
and only self-acting variable pitch pro- 
peller . . . the one and only propeller that 
automatically assumes the correct pitch 
for peak performance under any and all 
conditions of flight. 


If you fly, or plan to fly, you'll want an 
Aeromatic Propeller on your plane. Write 
to your aircraft manufacturer about it 
today. And if you'd like our little get- 
acquainted folder, containing a diagram 
of the “‘brain’’ in an Aeromatic Propeller, 
don’t hesitate to write to Aeromatic, 
206 Scott St., Baltimore 3, Maryland. 
We'll be glad to hear from you. 
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Another New NORTON GRiiNi ce R- 
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d te 
It's the Norton 4” Type C-a grinder that gives suite 


extreme accuracy, high production and con- 
venience of setup and operation on a wide 
variety of small revolving parts used in instru- 
ments and mechanisms of modern high speed 
machinery and appliances. Electronic control 
of headstock permits speeds f from 100 to 1000 
r.p.m. This fast, accurate, convenient Norton 
Grinder is engineered to meet the production 
requirements of many cylindrical grinding 
jobs on small work. 


NORTON COMPANY, Worcester 6, Mass. 


Behr-Manning, Troy, N. Y., is a Norton Division 
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Ready when you are... 


Since 1927, we have been serving the aviation industry... at first, solely as a 
reliable source of off-the-shelf general supplies and equipment. Later, also as producer 
of an extensive line of specialty accessories of our own design and engineering. For the 
past few years our business has been confined largely to production to meet military 
requirements. To a restricted degree, it has been possible to maintain relationship with 
our peacetime trade—private pilots, airlines, aviation schools, fixed base operators, 
hangar shops, wholesale and retail outlets. But today, conditions make it possible for 
Air Associates once again to serve private and commercial aviation completely —with 
bigger stocks and better facilities than before. If you require anything in aeronautical 
supplies or equipment—shipped anywhere—for prompt attention and proper prices, 


get in touch with Air Associates! 


e Ain Associates. inc. 


TETERBORO, N. J.... BRANCHES: CHICAGO, DALLAS, LOS ANGELES ... 
ENGINEERS & MANUFACTURERS OF AIRCRAFT SPECIALTIES... 
SUPPLIERS OF ALL TYPES OF MATERIALS TO THE INDUSTRY SINCE 1927 
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Republic Aviation Corporation's new postwar amp 


ian flies with Lear Radio, This experimental — ' 
iT. 
Lear-equipped and all tests have been flown wi 


Ahead with Lear 








Looking 


Sennen vincent ene Mampnernnacenae 












trans 
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omens 
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The cabin js beautifully finished 
and the Legr Radio js Mounted 


with the instruments on the panel. 





NAN plone is retching its wings. Kin to the equipment, They have won @ reputation for 
Army's famous fighter, Republic's Th being light, keenly sensitive and unusually de. 
Amphibian will make its bid as the postwar per. Pendable, 
sonal ‘ 
OF course, all lear Production now I 
Grouped with the ; On its neat panel 5 wn we 
Apa <_ ae ‘i Where Uncle Sam Says. But aircrafy operators 
well the long Successfy] i 


equipment, ‘Mproved and deve, 
exacting needs of —; 


' loped by its work 
i? war, will again be available 
Radio Division, Grand Rapids 2, Michi. Me 
Since } 930, lear has been g SPecialist in fine Aircratt Radio Sales: 1860 Si ace Y, Pi 
Oircratt radio ; ee West Coast Subs: . ——- 
instruments direction.f, A diary; lear, ine. of Colt 
nding 1010 N, ret 
Highland Ave, Lo, 38, Cott 
- 
formerly leor Avia, ine. 2 
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Air transport has joined the rail, marine and motor 
transportation industries as one of our great public 
carriers. Read the story of your business opportunity 


in this swiftly expanding market. Coupon below. 


AIR TRANSPORT_— strictly transportation 


Three New Booklets | 
About Aviation Marketing 
=. 








FY 
Who are the 10,000 key men of aviation? What are their 
functions? Their buying influences? With pictures, 
names, titles and companies, this 24-page book identi- 
fies the men who shape the course of aviation. Use 


the coupon. 


AVIATION NEWS — aviation's only weekly 











How to unscramble the confused aviation advertising 
Picture. A clear guide to the fundamental marketing 


Tequirements of aviation. For your copy, check the 


coupon at right. 


FREE to interested 
sales and advertising 
executives 


Aeronautica 1 Diy 


330 West 4 
2nd Street 

» New York 
18, N. y 


Portation Industry 


10,000 x, 
Aviation °*y Men Who Shape the 


AVIATION 

“kaw — Foundati 

Viation Advertising Schen” al 
ule 


Name tee 
Affiliation . eS ee 2 : 
“Tae ee OSH 
i@page st See 
GPs sed ahs ee meme ; 
"TRegttivadagse! Y)-o eee Oe... - H 
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Walker-Turner Machine Tools have ef- 
fected remarkable savings in war plants. 
Their wide range of operating speeds 
permits selection of optimum (most eco- 
nomical ) cutting speed for every material. 
Simple, easy operation makes every man- 
hour more productive. Streamlined flexi- 
bility permits economical tooling set-ups. 
Low price and low power consumption 
keep capital investment and operating 
costs at a minimum. 

Use Walker-Turner Machine Tools for the 
many jobs within their range and reserve 


heavy equipment for heavier work. 


Walker-Turner Co., Inc., Plainfield, N. J. 





W-T 15” Drill Press 
has high speeds 
and spindle sta- 
bility for fine drill- 
ing at General 
Ceramics plant. 


80 


Speed range from 61 
to 5300 
W-T Band Saw cutting 





Fast positioning and 
wide range of speeds 
make W-T_ Radial 
Drills ideal for this 
iob at the plant of a 
large aircraft builder. 


TLL 


W-T Radial Saw cross 
cuts, rips, dadoes, 
miters, routs, tenons, 
Also available in 
metal-cutting model. |% 


s.f.m. in this | 






Plexiglas bomber nose 
at Rohm & Haas 
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ALUMINUM BRAZING VS. SOFT SOLDER 


A heat transfer unit is only as strong as the bond that 
fastens its tubes to header plates or shell. The soft 
solder used for sweating copper units is low in resistance 
to temperature, pressure, vibration and shear. Silver 
solder or other high-melting-point solders can’t be used 
because they anneal and weaken the copper at the 
soldering point. 

ADVANTAGES OF ALUMINUM BRAZING 
Clifford’s discovery of the long-sought method of braz- 
ing thin-walled aluminum tubes brought four recognized 
advantages to heat-transfer engineers of the USAAF. 


1, Asaving of 24 the weight of copper in the same size and shape. 


2, Heat-treatable aluminum tubes that don’t break down under 
working temperatures as high as 275°F. instead of copper 
tubes that gradually anneal and weaken. 


3, Heat-treatable aluminum alloy header plates, shells and 
other parts that stand up under much higher temperatures 
and pressures than other metals commonly used in heat 

er units. 


4, An aluminum alloy bonding material capable of withstanding 
temperatures, pressures and strains several times higher 
than soft solder’s limits. 

Performance records of Clifford Feather-Weight Oil 

Coolers and Coolant Radiators in several types of 

USAAF fighters verify these advantages. 


POSTWAR APPLICATIONS 

Although Clifford’s production is now 100% in war 
work, inquiries and suggestions about postwar applica- 
tions of all-aluminum heat-transfer units to automotive, 
heating, cooling and ventilating fields will be given full 
consideration. Save 24 the weight .. . same size and shape. 
Clifford Manufacturing Co., 562 E. First St., Boston 27, 
Massachusetts. 
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HYDRAULICALLY- FORMED BELLOWS 
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IN HYDRAULICALLY- 
FORMED BELLOW 


only the fittest survive. 















Of all the tests Hydron Bellows must pass before they 
go to work for you, the first is the most severe. That’s 
the test of the manufacturing process that gives them 
shape . . . hydraulic forming. 


Figure it out for yourself. Take a paper-thin metal tube. 
Force the walls transversely between the plates of a 
collapsible die wnder internal hydraulic pressure amount- 
ing to several hundred pounds per square inch. Tubes 
with imperfections or flaws can’t take it. They are 
automatically rejected by the process. 


That’s why every Hydron Bellows is a sound metallur- 
gical specimen... with no seams, tool marks or hidden 
flaws. And, further, that’s why each Hydron Bellows 
has plenty of flexes left in its system when less severely 
tested bellows have quit on the job. 





Naturally, when Clifford builds these perfect Hydron 
Bellows into assemblies for temperature and pressure 
control or for shaft seals and other exacting uses, every 
precaution is taken to preserve that inborn perfection. 


Because the same men who produced industry’s first 
hydraulically-formed bellows — Hydron — are still on 
the job, Clifford is equipped, perhaps better than any- 
one else, to supply you with these uniform, pretested 
hydraulically-formed bellows either as such or in highly- 
engineered bellows assemblies. First with the Facts on 
Hydraulically-Formed Bellows. Clifford Manufacturing 
Co., 561 E. First St., Boston 27, Massachusetts. 
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@ Photos from a movie 
of actual operations at 
an AAF bomber base 
in England. 


ry 


oe FELLOW in the uniform up on the 
bomber is one of the many Sperry Service 
Engineers on duty overseas —Technical 
Representatives with the Armed Forces. 

These men know their gyroscopes! They 
help keep Sperry equipment, gyroscopic and 
otherwise, at the peak of condition .. . often 
make check flights in the lead plane.before 
bombing missions ... perform hundreds of 
vital tasks in support of combat units. 

Here at home scores of other Sperry Service 
Engineers work at top speed to help keep the 
equipment flying—and their tasks are no less 
vital. In all, some 135 Sperry Service Engineers 
devote their full time to aeronautics. 


Division of ‘he Sperry Conporation 





Sperry has always taken pride in its com- 
plete follow-through service for Sperry devices. 
The Service Engineers who see that no Sperry 
product ever becomes an “orphan” are highly 
trained technical men. After the war, they'll 
be busy following through on the instruments 
which we will produce for peacetime aviation 
.. . busy in all corners of the world. 


THEY WILL BE responsible for proper 
installation of Sperry equipment . . . for in- 
structing in proper operation and maintenance 
... for servicing, should trouble occur. And for 
keeping our Research Laboratories informed 
about the performance of equipment in the field, 


thus helping to make Sperry devices ever finer. 


SPERRY GYROSCOPE COMPANY, INC. GREAT NECK, N. Y. 


LOS ANGELES - NEW ORLEANS 
HONOLULU ° SEATTLE 


SAN FRANCISCO - 
CLEVELAND . 


GYROSCOPICS « ELECTRONICS « RADAR + AUTOMATIC COMPUTATION «+ SERVO-MECHANISMS 
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Greer 
GOVERNMATIC | , 
Protcllen Gevernat 


TEST MACHINE 


> Simulates actual flight conditions. 


Variable speeds at 
variable displacements. 


Simple, fast, automatic 
pushbutton operation. 
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Valuable 
Data 







Let us place this handy 32-page 
reference book on your desk without charge 


\* ABOUT BELLOWS, bellows assemblies, and bellows devices. 


* Write on your letterhead: “YES, 
How they are made, what they do, life expectancies, etc. 


I'd like to receive a copy of the new 


Complete information on physical characteristics, sizes, metals, Fulton Sylphon Bulletin EA-1300.” 
assemblies, applications, etc.,etc. Included are many useful time- 
saving tables— equivalents, conversion equations, temperature NEW MOVIE—“The Story 


conversions, and physical data on approved charges; also pages ~\ of Metal Bellows” is avail 


of drawings detailing design and construction, together with able to interested execu- 
e ; : : tives and organizations. 
photographs of special bellows and interesting assemblies. 
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“4 Despite the development of modern fur farms, 


much of the world’s supply of fine furs still 
u- comes from wild animals—trapped in remote 
areas in the Arctic. And many a trapper’s cabin 
is months away from a trading post by dog team 
—the only transportation available. 


But such points—no matter how remote—will 
be easily accessible by helicopter—postwar. 
Operated by professional pilots, it will provide 
swift, safe transportation and cargo service to 
many locations heretofore accessible only by dog 
team, pack mule, portage and canoe. 


And, on the basis of low cost per ton-mile, the 





945 





Trapper to Trading Fost 


... in Minutes instead of Months 





helicopter is almost unrivaled as a cargo carrier 
to inaccessible points. For it requires neither 
roads, rails, nor landing facilities. Therefore, its 
commercial applications for both cargo and pas- 
senger service to isolated areas—in addition to 
its utility for short haul and shuttle service—are 
almost endless. 

At McDonnell, right now, we’re doing everything 
possible to turn out more planes, parts, and 
plastics for war. But we’re engaged too, in com- 
prehensive helicopter development work ...work 
which will make available to you and your or- 
ganization postwar—this swift, safe, economical 
and highly adaptable transportation service. 
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ESTABLISHED!! 


The VINCO Master Inspection 
Dividing Head is now universally 
accepted as the most accurate 
final inspection instrument yet de- 
vised for checking the angular 
spacing of splines, gear teeth, 
master index plates, graduations, 
cams, etc. It is approximately 
seven years since the VINCO 
Dividing Head was introduced and 
today it is as well known in 
Russia, Australia and other coun- 
tries as it is in the United States. 
We are naturally proud of this in- 
strument, not only for its extreme 
accuracy (TWO SECONDS OF ARC 
OR TWO PARTS IN 1,296,000) but 
because it has been such an im- 


portant factor in increasing the 
production of those vital parts, 
involving angular spacing, that 
are so essential in modern war 
materiel. We will welcome your 
request for more detailed infor- 


mation. 
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/ELAND 
VINCO CORPORATION, 8865 SCHAEFER HIGHWAY, DETROIT 27, MICHIGAN, SALES OFFICES, NEW YORK, CHICAGO, CLEVELA 


MILLIONTHS OF AN INCH FOR SALE BY Y | N ag! 


Semi-Automatic Hydraulic Spline and Gear Grinder ¢ Optical Master Inspection Dividing Head @ Involute Checker e Angle Tangent to Radius Dress 


. , hreot 
* Index Plates ¢ Precision Vises * Sine Bars * Straight-side Spline, Serration Spline, Involute Spline and Helical Spline Plug and Ring Gages otk 


Plugs, Rings and Setting Plug Gages * Spur and Helical Master Gears * Munition Gages © Propeller Hub Gages ¢ Built-up and Special Gages 


o Gee 


: ; , v . ; lopme 
Rolling Fixtures ¢ Spline and Index Fixtures * Hydraulic Power, Control, Utilization and Distribution Units ¢ Engineering, Design and Develop 
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Faster, Lighter Aircraft, Greater Pay Loads 
through New Techniques in Processing 
Aluminum Alloys... 


How to develop airplanes capable of carrying greater pay loads 
at higher speeds by reducing structural weight? That’s the aer- 
onautical engineer’s basic problem. 


To accomplish this end could a metal be found which had the 
lightness of Aluminum and the strength of steel? Yes, Alu- 
minum alloys could be post-aged to give them this much desired 
strength. But, the process so reduced the corrosion resistance of 
the metal that full advantage could not be taken of this devel- 
opment. 

Ryan metallurgists tackled the problem and came up with a 
procedure which yields a light corrosion-resistant alloy with the 
strength of low carbon steel. 

Ryan engineers have been first to make full use of this weight- 
saving development in the design and construction of aircraft. 
This advantage, which adds to the deadliness of American war- 
an will be equally valuable to the peacetime planes of the 

ture, 


RELY ON RYAN 
TO BUILD WELL 


192238735 


DESIGNERS AND BUILDERS OF 


AVIATIO N, March, 1945 
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Ryan Aeronautical Company, San 
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THE PROBLEM: How to take advantage of the extra strength 
imparted to Alclad 24-S by the post-aging process. The 
strength of this metal, composed of an Aluminum alloy cov- 
ered with a thin deposit of pure Aluminum, may be increased 
by post-aging. However, this has always been accompanied 
by a loss in corrosion resistance which prevented aeronautical 
engineers from completely utilizing this advantage. The aging 
reduced the galvanic potential between the alloy and the clad 
Aluminum and removed the electrolytic protection it afforded. 


THE SOLUTION: Ryan research found a way to obtain the 
strength increase and maintain high corrosion resistance: The 
Alclad is placed in an oven and held to a temperature of 
365° F. for ten hours. This induces a copper precipitation 
and raises the tensile strength at least 20%. Then the corro- 
sion resistance is restored by anodizing a thin layer of oxide 
on the surface and spraying it with a zinc chromate primer. 


THE ADVANTAGES: By ordering specified stock, post-aging 
at carefully controlled temperatures and anodizing and prim- 
ing, Ryan has created new possibilities for Aluminum alloys. 
The entire aircraft industry may now have the benefit which 
this metal, with Aluminum’s lightness and steel’s strength, 
gives to every designer and builder of airplanes. 
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Diego — Member, Aircraft War Production Council, Ine. 
NAVY FIGHTING PLANES AND EXHAUST MANIFOLD SYSTEMS 



































CHATZ 


BALL BEARINGS 
> a 
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WE manufacture ball bearings for | 
hundreds of diversified products... 
from baby carriages to conveyor 


belts... 


If you have a difficult ball bearing 











problem ... the Schatz Engineering 


Staff will be pleased to cooperate... 


Write for- complete information. 
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THE SCHATZ MANUFACTURING COMPANY 
| POUGHKEEPSIE, N.Y. 

REPRESENTATIVES LOCATED AT 

Detroit: 2640 Book Tower—26 » Cleveland: 402 Swetland Building-15° 

Chicago: 902 8. Wabash Ave.-5 + Los Angeles: 5410 Wilshire Blvd.—36 
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Step Up Production 
with these _ 


OR REVOLUTIONARY cutting oil performance, 

you'll find it will pay you to try Socony-Vacuum’s 

great new transparent, odorless cutting oils—the 
new S/V Sultrans. 


Just announced, these oils already are stepping 
up production in many shops and are available 
now for your cutting operations. Their light 
color, transparency and odorless nature com- 
bine with outstanding lubricity and ade- 
quate anti-weld and extreme-pressure prop- 
erties to give you these advantages over 
other oils: 


Better visibility of work and improved 
working conditions for operators; 
production increases ranging from 25 
to 200 per cent; far longer tool life 
and vastly improved finish on diffi- 
cult work like this broaching job; 
less sensitivity to changes in hard- 
ness and structure of metals and 
speeds of cut, and better draina- 
bility for less “carry-away” and 
lower oil consumption. 
Be sure to get performance facts 
and figures on these new S/V 
Sultrans, from your Socony- 
Vacuum Representative. 


SOCONY-VACUUM OILCO., INC. 
Standard Oil of N. Y. Div. *« White 
Star Div. « Lubrite Div. « Chicago 
Div.» White Eagle Div. «> Wadhams 
Div. * Magnolia Petroleum Co. + 
General Petroleum Corp. of Calif. 
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It is reported that....... 


Helicopters capable of lifting as 
much as 15 tons and of carrying 35 
or 40 persons, plus mail and baggage, 
are believed by one expert to be 
within the realm of possibility. Col. 
H. F. Gregory, Engineering Division, 
Materiel Command, U.S.A. 


get ready with CONE for tomorrow 


A pilot flying between South Amer- 
ica and Africa recently flew across 
the Atlantic four times in three days. 
Office of War Information. 


get ready with CONE for tomorrow 


One of the country’s leading de- 
partment stores has scheduled a 
Postwar Fair for next May. Manu- 
facturers are invited to participate, 
but space is not for sale. R. H. Macy, 
New York City. 

get ready with CONE for tomorrow 


Salvage apparatus for extremely 
great ocean depths has been pat- 
ented. Its powerful jaws are guided 
by television apparatus. Patent 2,- 
355,086. 


get ready with CONE for tomorrow 


Because of the high cost of convert- 
ing ordinary electric power into high- 
frequency power, it is not at present 
believed that electronic cooking is 
practical for household use, although 
in commercial food processing it has 
great possibilities. Typical of its 
application to food processing is the 
recent experiment with packaged 
pancake flour in which the tempera- 
ture inside the package was raised 
to 130 degrees in less than 30 seconds, 
completely destroying all insect life. 
Scientific American. 

get ready with CONE for tomorrow 


Rubber scientists think that they 
have solved the problem of ice on 
airplane propellors by the use of a 
three-ply rubber covering, the center 
layer of which is an electric heating 
element. Goodyear Tire & Rubber Co. 


get ready with CONE for tomorrow 


An inter-continental highway be- 
tween Alaska and Siberia, by way of 
a tunnel under Bering Strait, is 
being seriously considered. Alaska 
Highway Committee of Pacific Narth- 
west Trade Association. 





Experiments are being made with 
plastic bottles blown in the same 
molds used for glass. Advertising & 
Selling. 


get ready with CONE for tomorrow 


A total of 29 dams is planned for 
the Pacific Northwest, the first six of 
which will cost 226 million dollars 
and provide power and water for a 
population of 2 million. Engineering 
& Mining Journal. 


get ready with CONE fer tomorrow 


A new method of dyeing acetate 
rayon is said to make the colors 
practically fade-proof. North Caro- 
lina Fabrics Corporation. 


get ready with GONE for tomorrow 


A large airplane manufacturer has 
produced an experimental model of 
a 200 pound automobile. Science 
Digest. 







































The first commercial model of g 
sound-on-tape machine has beep 
made and is said to play continy. 
ously for eight hours. Fonda Corpo. 
ration. 


get ready with CONE for tomorroy 


The use of music in factories is ex. 
pected to create jobs for 26,000 
musically trained broadcast diree. 
tors. Science News Letter. 


get ready with CONE for tomorrow 


Anew device that opens and closes 
a window thermostatically is waiting 
for release of materials to go into 
production. E. O. Gillen, 1713 NW, 
Water St., Milwaukee. 


get ready with CONE for tomorrow 


A new eight-engined flying freight 
boat with 320 foot wing span is ex- 
pected to be ready about the first of 
the year. Howard Hughes, Aviation 
News. 


get ready with CONE for tomorrow 


A new ingredient added to the 
Army’s soap is said to make it work 
effectively in any sort of water, salt, 
fresh, cold, hot, soft, or hard. £. J. 
duPont de Nemours & Co. Inc. 
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As shown by their exclusive use on high per- 
formance military and commercial aircraft, 
selective rpm constant speed propellers have 
superseded other types. They permit maximum 
utilization of available horsepower and opti- 
mum aerodynamic propulsive efficiency. 


Only the unique operating principle of the 
ISO-REV Constant Speed Propeller inexpen- 
sively brings the many advantages of true con- 
stant speed operation to the personal airplane. 
Its application is equivalent to the installation 
of a larger engine and extra fuel tanks, 


A booklet describing the principle of ISO- 
REV operation is yours for the asking. 


‘“ISO—equal, alike, the same, uniform” 
Webster 






































Air-Couplers and Nipples =a 





Automatic Coupling — push on... pull off. 
Designed to allow greater air flow, they 
give high efficiency. Flex-O-Matic Cou- 
plers are available for 
immediate delivery 
from any Lincoln 
Wholesaler. 


Standard Flex-O-Matic _ this cou. 


pler is ideal for small pneumatic tools and all operations 3 









requiring the coupling and un-coupling of an air hose. 


Nipples are available in sizes and types as noted below. 
Here are a few of the features: 






1, LOCKING SLEEVE— 4, ONLY ONE PACKING— 
holds pins inward when seals coupler to nipple and 
nipple is inserted—hold- provides seal for check 
ing coupler firmly in place. valve when nipple is re- 
moved. 
2. BUSHINGS—holds pins 
outward when locking 5. CHECK VALVE—large 
sleeve is drawn back. passage for free air flow. 


















LONG NIPPLE—greater 





surface contact assures 


more positive alignment. Fa 
No. 11661 Standard No. 11659 Standard 


Flex-O-Matic Air Coupler Flex-O-Matic Air Coupler 
Nipple. %4’’ PT Female. Nipple. %"’ PT Maile. 





No. 815 Standard Fiex-0-Matic 













Air Coupler. 1/4’ PT Female In- ; 

let. Overall Dimensions, Length 

2-31 /64’’, Diameter 1-5 /64”. 
No. 11660 Standard VOLUME TYPE ang 
Flex-O-Moatic Air : ~ - i 
Coupler Nipple. %’’ PT Male. f F ex Oo M afic ‘ 


Coupler and Nipples sees 


Where larger volumes of compressed air are required 
the Volume Type Flex-O-Matic Air Coupler and Nipples 
will prove more practical. Nipples are available in sizes 
and types as noted below. Here are a few features of 
this outstanding coupler: 


}.L@CKING SLEEVE—holds provides seal for check valve 
pins inward when the nipple when nipple is removed. Posi- 
is inserted—also holds coupler tively no air leakage. 
firmly in place. 

2. BUSHINGS—when locking 
sleeve is drawn back the bush- 
ing holds pins outward. 

3, LONG NIPPLE—greater con- 6. PROTECTING FLANGE— 


tact surface gives better align- prevents coupler from acci- 
ment. dental detachment. Assures 
coupler-nipple connection if 


\\ 
4, PACKING—a single packing coupler is dragged over rough a 
4 


seals coupler to nipple and floors. a 


5, CHECK. VALVE-Big ports 
provide less restriction to air 
iow. 


if you use compressed air... 
use LINCOLN Flex-O-Matic — .1sevounerer- 
Air-Couplers and Nipples 


Write far Complete Information 
LINCOLN 


Pioneer Suitders of Engineered Lubricating Equipment 


‘ No. 11859 Volume Flex-O-Motic 
No. 818 Volume Flex-0-Matic Nipple. %4”” PT Mole. 


Air Coupler. 3 /8’’ PT Femalein- 
let. Overall Dimensions, Length 3 
3-1/4’, Diameter 1-1/2’. 
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The durability of Alcoa Aluminum skin on our war planes 
has earned the everlasting respect of fighter and bomber 
pilots and ground crews alike. They will look for it on 
their private planes of tomorrow. 
This same strong, workable, lightweight, corrosion- 
resistant skin will be available to private plane makers. 
Designing with Alcoa Alclad Aluminum skin will 
greatly reduce the number of parts... ribs, bulkheads, 
stringers. It will cut production costs and thus widen the 
market for private planes. 
ALUMINUM CoMPANY OF AMERICA, 2]22 Gulf Build- 


ing, Pittsburgh 19, Pennsylvania. 


LOOK FOR ALCOA ALCLAD ALUMINUM WINGS AND FUSELAGE 
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e--and how to lick ’em 
with G-E Mazda Lamps 


Proper use of better lighting can produce startling results . , , 


Y an in better efficiency, in reduced spoilage, in more and faster 
T q> g Ge Hi production. Shown here are four typical industrial jobs, each 
much improved with better lighting from G-E Mazda Lamps, 
Ask your G-E Lamp Distributor for full details. 








Instant detection of breaks in fine wire helps this plant keep Polished surfaces often present tough inspection problems. 
production up, costs down. Correct lighting with G-E Mazda Above, inspection of highly polished machine parts is 
Lamps enables even unskilled workers to reduce errors made easier with low brightness, high footcandle lighting 
and do more accurate work. developed with G-E Mazda Lamps. 





J woe 
© D Safety hazards can be minimized with high level illumi- Fewer mistakes! G-E Fluorescent lighting helps to hold 
© nation. G-E Mazda Lamps provide uniform, efficient light shadows at an absolute minimum. It approaches actual day: 
sources to help operators see better, faster, more accurately. light conditions with soft, cool, low-brightness illumination. 
“To make G-E Lamps STAY BRIGHTER LONGER” “= Ai 
; DA 
The constant aim of G-E Lamp Research |. Anes: 


G-E MAZDA LAMPS 


GENERAL @) ELECTRIC 


Hear the G-E radio programs: “The G-E All-Girl Orchestra”, Sunday 10:00 pb. m. EWT, NBC;““The World Today” news Ml 
4 , a. g . + 0 D HOLD 
Monday through Friday 6:45 p.m. EWT, CBS;“The G-E. Houseparty,” Monday svengh Friday 4:00 p, m, EWT, CBS, BUY MORE WAR BONDS... AN 
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PRE Aw. 


Planes that CARRY their “landing strips” 


Emergency landings on rain-soaked jungle runways are not 








infrequent in today’s global warfare. Even on such tough 

terrain, AEROLS (Cleveland Pneumatic shock-absorbing land- , 
ing gear) protect the plane and pilot by helping insure a safe, 
smooth landing. ¢ Today, AEROLS are contributing substan- 
tially to the efficiency of military planes; tomorrow, they will 
provide even greater comfort in the age of flight. ¢ Our prod- 








ucts, serving many major industrial fields, are mentioned below. 
‘ Whatever your needs, Cleveland Pneumatic Tool engineers 
offer you the benefit of over 50 years manufacturing experience. 


THE CLEVELAND PNEUMATIC TOOL CO., Cleveland 5, Ohio 
Speed Final Victory! Buy MORE War Bonds 


“= 
: 


CLEVELAND ROCK DRILLS - * = CLECO AiR TOOLS 


—~. 


AEROL LANDING GEAR AMP 
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Let us help you by producing your wiring requir6f Ye 
ments. We have the experience and the facilities to 
engineer and manufacture cable products for you, or * 
we can take your blueprints and turn out jobs:to your 
specifications . . . Whitaker has been making cable 
assemblies and other cable products since 1920. In oe y 

addition to our SPECIAL CABLE and CABLE Se 
ASSEMBLY service, Whitaker also offers a quality : as 


line of standard cable products . . . Catalog on re- 






quest... Your inquiries are solicited. 

Illustration above shows an example of 
WH ITAKER CABLE CORPORATION one of many sieabiianted jobs recently 
General Offices: 1301 Burlington Avenue, Kansas City 16, Missouri produced in volume by Whitaker. 


Factories: Kansas City, Mo. « St. Joseph, Mo. ¢ Philadelphia « Oakland 
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EMYCEL TURNS SHOP TIME INTO FLYING TIME 


For over four years EMYCEL has been setting 
service records on all types of planes the world 
over. Big or little they spend more time in the 
air—less in the hangar when they are protected 
by this superior fabric finish. 

Time after time EMYCEL-finished fabric surfaces 
have been put through the toughest service tests 
under all kinds of climatic conditions—yet have 
been able to keep their strength and tautness 
without layoffs for refinishing. Write to Depart- 
ment 805 for portfolio of technical information. 
It contains the complete story of EMYCEL’s 
Properties and methods of application. 


ee Tight yO Tigh goa ty 
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WHY EMYCEL IS MAKING FABRIC FINISHING HISTORY 


EMYCEL is economical. Four or five 
coats do the job of eight to twelve 
coats of conventional material. 

EMYCEL is faster. All-spray system 
cuts fabric-finishing time as much 
as 30%. 


JEMYCEL film is uniform. No thinners 


are used. Viscosity accurately 
determined and controlled at 
point of manufacture. 


ROXALIN vide FINISHES 


.-G: RA FF 8 DBD 
ELIZABETH, F ®@ NEW JERSEY 





“~ F 
Sra > *U. S. Patent No. 2230998 
es 
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EMYCEL prolongs the life of fabric. 
Superior flexibility resists impact 
of flying stones and gravel. And 
Roxalin’s patented* fungicidal 
principle protects fabric against 
mildew. 

EMYCEL can be applied in all kinds 
of weather. Moisture in the air 
will not cause blushing. 


EMYCEL is C. A. A. approved. 
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TUNE IN THE TEXACO STAR THEATRE WITH JAMES MELTON SUNDAY NIGH 
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A “must” in processing Government- 
owned production equipment for stor- 
age. Texaco rustproofing products meet 
Government specifications for this 
purpose. 


H™ on the list of reconversion ‘“‘musts” is protection against ruin- 

ous RUST for machines, precision tools aad other production 
equipment made idle by termination of war contracts. If the equipment 
is Government-owned, contract specifications require that it be cleaned 
and processed with minimum delay after production ceases. If it is your 
own equipment, full protection of your investment naturally calls for 
equally prompt rustproofing precautions. 

Ordnance Specification P.S. 300-4 for processing, packaging, pack- 
ing and marking of production equipment gives exact specifications for 
rustproofing materials that must be used on Government-owned equip- 
ment. Texaco rustproofing products meet Government specifications. 
They are easily applied through the medium of brush, dip or spray, 
and provide a protective coating that will assure preservation for years. 

Whatever your rustproofing requirements, a Texaco representative 
can render helpful service. Get in touch with the nearest of the more 
than 2300 Texaco distributing points in the 48 States, or write to 
The Texas Company, 135 East 42nd Street, New York 17, N. Y. 
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OPERA BROADCASTS SATURDAY AFTERNOONS 
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HOLLEY DEPENDABILITY 
BROADENS HORIZONS 


On land, in the air and on the water, the dependable performance 






of Holley Carburetors broadens horizons and facilitates travel. 






At present, this dependability is contributing substantially to our 






war effort, and when peace comes again, this same dependable 






performance will add new values to many peacetime products, 






Where performance is paramount, the preference is for Holley. 


HOLLEY 


AIRCRAFT, AUTOMOTIVE, MARINE 


CARBURETORS ann ACCESSORIES 
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THE NEW WAY 


THE OLD WAY, 





PAPER COILFORMS made of NYLON COILFORMS injec- 
three layers of 0.004 inch tion molded of Du Pont 
gummed kraft paper, with FM-1 nylon molding powder 
vulcanized fiber flanges, by Boonton Molding Co. 
anchored by fillet of phenolic Boonton, N.J., for Control 
cement. Instrument Co., Bklyn.,N.Y. 








FOR PLASTICS, CONSULT DU PONT 





SETTER FRING FOR BETTER LIVING 
3. --.THROUGH CHEMISTRY 
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coirorms or NYLON 


Used in U.S. Navy Sound-Powered T elephone Units 


FOUND TOUGHER=LESS EXPENSIVE=MORE HEAT-RESISTANT 


ADVANTAGES— For maximum sensitivity and out- 
put in Navy sound-powered telephone units, many 
turns of wire must be placed as close to an arma- 
ture as possible. Though the wall of the nylon 
core is only 0.012 inch thick, it maintains, under 
test, dimensional and dielectric stability at tem- 
peratures ranging from -60° F. to +400° F. 
According to the manufacturer, operations have 
been reduced from six to three, thus contributing 
to cutting the cost of the finished coilform by 
50% with the use of nylon. With the old materials 
only about 10% yield was obtained; with nylon 
the average yield is better than 95%. With a two- 
cavity die, injection-molded nylon has increased 
coilform production per man 800 to 1000%. 


AVAILABILITY—The current supply of Du Pont 
nylon is available only for war applications and 
experimental work. For information write E. I. 
du Pont de Nemours & Company (Inc.), Plastics 
Department, Arlington, New Jersey. 
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sHOW- 


] On a routine call at an aircraft factory, ““Green- 
field” distributor's salesman was told—in casual 
way —that production could be speeded up ona cer- 
tain job except for traditionally poor performance of 
ordinary bottoming taps in threading blind holes in 
stringy materials. 





3 Experience showed that “Gun” tap with its 
clean shearing action was ideal for this material 
but that cutting angle which gives this shearing 
action shoots chips ahead of the tap, normally re- 
stricts use to through’ holes or blind holes with 
Po plenty of chip room at bottom. 

CHIPS 


“SHOOT” 
AHEAD 










CEREAL ELEEAS 
$4455 5 
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5 “Greenfield” researchers working on theory 


= that “Gun” shearing action combined with chip 
“ee breaking action would solve this problem; finally 
Po developed a cutting angle on a bottoming “Gun”’ tap 
« which gave desired result. Additional flute space at 


_— point of tap provided extra room for chip disposal. 
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HOW 
















2 Conversation was repeated to “Greenfield Man” 
in that territory who in turn took it up with 
“Greenfield” engineers at home office. In spite of 
fact that this was an accepted limitation of ordinary 
bottoming taps, “Greenfield” research laboratory 
tackled this old problem again. 
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= CHIPS PACK AND 
LOAD IN FLUTES 





4 Action of ordinary bottoming taps tends to 
“load” chips in flutes, causing torn threads at bot- 
tom of holes when chips pack down; traditionally 
accepted as unavoidable. These taps are also some- if 
what more susceptible to breakage because of smaller 
cross-sectional metallic area than “Gun” taps. 


THICK CROSS SECTION 
OF GUN TAP 






THIN CROSS SECTION 
OF BOTTOMING TAP 


6 New tap retained advantages of “Gun’’ tap’s 
shearing cut and heavy cross-sectional metallic area 
for maximum strength, tap could cut full clean 
thread to bottom of hole: Tap breakage was reduced. 
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UE Balance might be the one word 
to describe Abrasive Company ex- 
cellence. Mechanical balance is es- 
sential for efficient grinding and is a 
“must” in every Borolon and Elec- 
trolon Grinding Wheel. Balance pre- 
vents vibration and chattering; and 
lengthens the life of valuable grind- 










Sensitive balancing ways are used to 
make certain of the accuracy of Abra- 
sive Company Grinding Wheels. 


selection of raw material, and the 
manufacture of abrasive grains. Hun- 
dreds of balanced formulas produce 
just the right bond for many combina- 
tions of grade and density. Balanced 





- 


Division of Simonds Saw and Steel Company : 


~ * - 
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ing machinery. Balance starts with . 






AVANCE 


control of molding processes; bal.- 
anced regulation of kiln heats ahd 
operation; balance im the finishing; 
and balance in tests and inspections 
are all basic to quality in Abrasive 
Company manufacturing. 


Balanced inventories in factory stock 
and on distributors’ shelves make 


Abrasive Electrolon and Borolon 


Grinding Wheels; Segments; 
Mounted Wheels and Points; Grains, 


» Bricks, and Sticks available for your 


every specific abrasive requirement. 


me ~~ 


ABRASIVE COMPANY + TACONY AND FRALEY STREETS + PHILADELPHIA 37, PA. 
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WN 
ELECTRIC MOTOR VAL 


BY GENERAL CONTROLS 


A new electric motor-operated, non-current failure shut-off valve, for fuel, hydraulic and 
lubricating oil systems. An exclusive design and development by General Controls. 


Light Weight * Compact Size * Tight Shut-Off * High Flows 
With Low Pressure Drop © Low Current Consumption 


Equipped with explosion-proof motor and switch cover, standard Army-Navy or ter- 
minal type electrical connection. I.P.S., AN or AC tube and flange fluid connections 34” 
to 3” furnished. Engineering data will be furnished to authorized users upon request. 


Phone, wire or write factory or contact your nearest factory branch office 











801 ALLEN AVE. GLENDALE 1, CALIF. 
BRANCHES: ATLANTA @ BOSTON @ CHICAGO @ KANSAS CITY @ DALLAS @ DENVER @ DETROIT @ PHILADELPHIA @ NEW YORK ® cueveut 
SAN FRANCISCO @ HOUSTON © DISTRIBUTORS IN PRINCIPAL CITIES 
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Warren McArthur Double Passenger Seat Model Number 
154-2D used in the Douglas C-54. transport cargo 
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Aeronautical weight engineers, evaluating the savings in dollars and cents result- 


ing trom the elimination of each pound of weight in airplanes have computed this 


value at an average of $135.00 per pound per airplane per year. In military 


planes each pound saved means more maneuverability, speed and efficiency. The 


principles of weight engineering have always been one of the dominant factors 


in Warren McArthur research, design, engineering and manufacturing. 


WARREN PAARTHOR CORPORATION 
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WIDE RANGE OF WESTINGHOUSE 
LONGER LIFE AIRCRAFT MOTORS 


Westinghouse pioneered in the development of 
aircraft motors ... in research, design; engineering. 
Using the finest materials and manufacturing methods, 
Westinghouse Aircraft Motors have kept pace with 
aeronautical progress. They are light in weight and 
small in proportion to their ratings. A wide variety 
of sizes and ratings are available to meet individual 
requirements. 


This open-type, self- 
ventilated motor, with 
2%" frame, aortas 
. 1/50 hp at 4800 rpm. 





This aircraft motor is s 
rated at 1/6 hp con- 3 
tinuously at 5 rpm. 





« 


This open-type, -self- 
ventilated motor has a 
4” frame and is. rated 
1 hp continuously at 
7500 rpm. 
























“craft motors must withstand extremes of temperature, 








In the stratosphefe=—aS High as 50,000 feet—air. 

























mmiospheric pressure, humidity. These unearthly 
conditions required development of aircraft motors 
that gave dependable performance. . . from “‘take-off” 
in tropical jungle heat ... to ‘“‘ceiling” flying in 
sub-zero, rarefied air. 

Westinghouse Aircraft Motors have been designed 
and built to meet these severe requirements. Westing- 
house research engineers check and analyze the per 
formance of motors, brushes and commutators in 4 
high altitude chamber which duplicates conditions 
at 50,000 feet. Temperature is lowered to minus 
67° F. to check starting conditions . . . atmospheric 
pressures of 1/7 sea-level pressure show the motor 
performance when starved for ventilation. 

Aircraft requirements of light, durable, compatt, 
rugged construction . . . are met in Westinghous 
Aircraft Motors. Their dependable performance has 
been proved on many types of planes—from tht 
largest bombers to the smallest fighters. For complete 
information on’ Westinghouse Aircraft Motors al 
your nearest Westinghouse office. Or, write Westing 
house Electric & Manufacturing Company, Line Ohi. 


Westinghouse @ 


PLANTS IN 3 CITIES . OFFICES EVERYWHERE 


AIRCRAFT MOTOR 
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AIRCRAFT CONTROLS 


Identified with the aircraft industry from its earliest 
days, NORMA-HOFFMANN pioneered many of the im- 
portant bearing types now accepted as standard in 
aviation practice. * * * * Today, almost every repre- 
sentative builder of aircraft, engines, instruments, 
and equipment—including the United States 
Government- employs NORMA-HOFFMANN PRECISION 
BEARINGS to insure safety and long, uninterrupted 
service. * * * * Typical NORMA-HOFFMANN Aircraft 
Bearings are here illustrated. Write for the general 
Engineering Catalog which describes 108 distinct 
series embracing over 3000 sizes—a PRECISION 
BEARING for every load, speed and duty. 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U.S.A. 


PRECISION BALL. ROLLER AND THRUST BEARINGS 
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Essential to High Temperature Silicone Insulation 


Rapidly growing demands for IL-993 Silicone 
Varnish are being filled from stocks of the 
above newly-appointed distributors. 


Through these representative sources of sup- 
ply, Dow Corning, first producer of Silicones, 
is able to extend the application of this revolu- 
tionary insulating material—a heat curing, 
high temperature stable, moisture-proof sili- 
cone varnish destined for an important place 
in the new age of electrical machinery and 


equipment. 
DOW CORNING CORPORATION 
BOX 592, MIDLAND, MICHIGAN 


58 










JUST OFF THE PRESS—This new eight- 
page book on ID-993 Silicone Var- 
nish is now available from any of the 
distributors listed above. Write for a 
copy. It will give you comprehensive 
technical information on this new insulating mate 
rial and its applications. 


Ip 
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tradition. 


This know-how is what attracts so many American engine builders to Springfield for 
solution of their ignition, fuel injection and related problems. 


AMERICAN BoscH CorPORATION ” Springfield 7, Massachusetts 


AMERICAN BOSCH 


PRECISION PRODUCTION FOR POWER 
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An airplane’s flight depends upon the unfailing teamwork of thousands of parts. 

Consider an American Bosch Aviation magneto which produces the vital life spark 
of an engine. Take just one of its precision parts — the all-important coil. It contains 
nearly 124 miles of thread-thin copper wire. 

Almost literally, the airplane hangs by that “thread.” 

Important as that wire is, it is only one of the precision parts which gives the American 
Bosch magneto its unfailing performance and dependability. 

The magneto is just another product of American Bosch precision production for 
power — the result of engineering leadership and craftsmanship in the New England 











FOR TOMORROW—Count on those who are doing the tough job today 


HIEKE we oe aircraft: 


‘piston ring requirements by millions 





















Because of this efficient Chrome Plating Department our Armed 
Forces were able to reduce their aircraft piston ring require- 
ments by millions of rings. 


WHY 


Because the Porus-Krome* wearing surface doubled and re- 
doubled ring life and tripled cylinder life, fighting planes flew 
thousands of extra miles, were kept in combat instead of in 
overhaul shops. 

The new things learned, the new facilities added, the new 
methods developed, all mean that this organization will be 
better than ever equipped to give 
you better peacetime piston rings— 
In Every Size—Of Every Type—For 
Every Purpose. 

KOPPERS COMPANY, INC. 


AMERICAN HAMMERED PISTON RING DIVISION 
Baltimore 3, Maryland 










Four stars awarded 
for excellence 
in war production. 












THE INDUSTRY THAT SERVES ALL INDUSTRY 






% Van oun Honst Process ) 
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@ The airliners of tomorrow wil! be huge, lux- 
ury passenger ships offering comforts, conven- 
iences and thoughtful appointments surpassing 
anything heretofore known. Not the least of 
these will be fluorescent lighting, because tests 
and surveys have shown that passengers defi- 
nitely prefer this more effective, eye-resting type 
of illumination. Furthermore, fluorescent lamps 
produce twice the light as incandescent lamps 
of an equivalent wattage. 


Electronic Laboratories now makes it possible 
to include this superior type of illumination in 
your plans for the postwar airliner. Current 
converting systems have been developed to 
adapt the power from the plane’s batteries to the 
proper current for fluorescent light operation. 
There are other E-L Vibrator Power Supplies 
available for operating two-way radio, flashing 
wing-lights, signal and instrument panel lamps. 


In all these developments for the aircraft field, 
E-L has kept foremost in mind the require- 
ments of reliability, light weight, efficiency and 
minimum maintenance. Pioneers in the field of 


VIBRATOR POWER SUPPLIES FOR LIGHTING, COMMUNICATIONS, AND ELECTRIC MOTOR OPERATION ° 
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changing current in voltage, frequency and type 
to meet specific applications, the many advan- 
tages offered by E-L Vibrator Power Supplies 
are the result of painstaking research and design 
which has meant a tremendous acceptance in 
many different fields. 


Precision construction and the minimum of mov- 
ing parts assure exceptionally long service life. 
E-L Vibrator Power Supplies may be protected 
against dust and moisture and hermetically 
sealed for efficient operation at high altitudes. 


E-L engineering service is available for special 
applications in current conversion for the air- 
craft: industry. 


E-L Standard Power Supply 
Model 1567 
Model 1567 is used for the new 93-inch cold cathode 
fluorescent lights. This model operates two 8-foot 
fluorescent lamps in series from the 12 volts DC 
available from the plane’s batteries, Other models 
available for operation from a 24-volt DC system. 
Input: 12 volts DC 
Dimensions: 19 x 8-3/16 x 7-5/16 





























ELECTRIC, ELECTRONIC AND OTHER EQUIPMENT 
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Watch this ground crew when Ham- 
burg Mary comes home. Watch them 
swarm over their big bomber, check- 
ing surface, structure and fittings 
... Checking particularly, its wir- 
ing. They know that every part of 
the plane must operate efficiently to 
complete successful missions. 


Auto-Lite knows it, too. The wire 
and cable it furnishes for America’s 










SARNIA, ONTARIO 





THE ELECTRIC AUTO-LITE COMPANY 


Wire and Cable Division 


BACK THE ATTACK—BUY AND KEEP MORE WAR BONDS 







planes is precision~built for depend- 
ability. A brilliant example of 
such manufacture is Steelductor 
cable which is described in Form 
C-503. Auto-Lite’slow- 
tension, abrasion -re- 
sistant wire and cable 
is covered in Form 838. 
For copies of these two 
folders, write to 














PORT HURON, MICH. 





AUTO-LITE WIRE CABLE 





TUNE IN 


EVERYTHING FOR THE BOYS'' STARRING DICK HAYMES—TUESDAY NIGHTS —NBC NETWOR 
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Jack « HEINTZ 
Sneorporaled 


Jack & Heintz Inc., Cleveland, O., manufacturers # 
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ORDER to border—coast to 
coast —wherever skilled tech- 
nical service may be needed, Jack 
& Heintz can be on the job in 
24 hours! Not satisfied with mass 
producing precision aircraft 
equipment for war, we have built 
up a corps of trained field experts 
to help with its installation and 
maintenance. 
Since Pearl Harbor, this group 
of nearly a hundred specialists has 


ircratt engine starters, generators, gyro pilots, 
AVIATION, Mareh, 1945 


done yeoman duty in keeping ’em 
flying for victory. Because idle 
planes are as profitless in peace as 
they are useless in war, these men 
can be a tremendous asset to post- 
war commercial aviation. 

Remember, in future planning, 
that all Jack & Heintz products— 
instruments, starters, motors, gen- 
erators, magnetos—are backed by 
nationwide service . ; . in seven- 
league boots! 








1 Atmospheric temperature changes 
cause water to condense or “sweat” 
on metal surfaces in large amounts. 





AOne of the first and most success- 
ful answers to Army Air Force re- 
quests for a product to meet this 
problem was Stop Rust B. 


As an additional service, STOP RUST B contains a 
special ingredient to neutralize any acid residues 
left in the engine from fuel combustion. Its deter- 
gent properties help to reduce sludge formation. 
STOP RUST B meets specification AN-VV-C-576a 
and is used in accordance with standard instruc- 


STOP RUST 


> 





2 This sweating goes on inside en- 
gines. And the naked metal of cylin- 
der walls, piston surfaces, etc., will 
quickly corrode under its attacks. 





5 Stop Rust B is a lubricant which 
forms a non-drying, non-hardening 
film. Even the smallest surfaces are 
completely sealed against rust. 


Livrrctie: UNION OIL 
Saccess—-Sesteda -Froducl 




















3 Of course, this isn’t a problem 
while engines are used. But when they _ 
are to be stored or shipped overseas, 
internal waterproofing is essential, 


GEngines with Stop Rust B in them 
may be placed in service without spe- 
cial cleaning or servicing, for Stor 
Rust B is harmless to metal or fuels. 


tions governing processing of aircraft engines. It 
can be used on equipment of any make or model, 
including ground engines. Phone your local Union © 
Oil Company representative for a supply of STOP | 
RUST B, the internal rust preventive...or write — 
Union Oil Company, 617 W. 7th, Los Angeles 14, Cal. © 
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Announcing Hi-Lo Hydraulic Power Uniti 
Packaged Units for Fast Prefill 
with 3000 pr. s. i. Closing and Holding Pressure — 


Using 10 GPM and 20 GPM Low Pressure Pumps 
in Combination with */4 GPM and 1'/2 GPM Pumps at 3000 p. s. i. 


Units Complete with Pumps on Double End Motor... Unloading and Relief Valves 
and Micronic Filter... All Mounted on 40 Gal. Water Cooled Reservoir 














Specifications and Engineering Data on Request } 
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THRE NEW WORK AIR BRAKE COMPANY 


420 LEXINGTON AVENUE, NEW YORK 17, N. Y. + FACTORIES: WATERTOWN, N. Y. : — 


4 
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Over a 2000 mile North Atlantic route that often becomes 

3000 miles against 90 knot headwinds, British Overseas Airways 
Corporation maintains year-round scheduled service on a trail 
blazed through some of the worst weather that ever beset an airline. 


Heavily-loaded takeoffs, fast climbs to surmount treacherous 
icing conditions, and high-altitude cruising at sub-zero temperatures 
are among the requirements met by modified Liberators 
equipped with Curtiss Propellers. 

This achievement is outstanding among the many transoceanic 
schedules now being maintained in all parts of the world 
by Curtiss equipped aircraft—forerunners of giant craft in which 
world travelers will find Curtiss automatic synchronizers 
and aerodynamic braking providing a new level of passenger comfort. 


CURTISS 


ELECTRIC PROPELLERS 


Curliss-Wrght Corporation, Propeller Division 



































1. Inner flexible conduit affords maximum physi- 
cal protection to wiring. 

2. Braided wire covering, sometimes in multiple 
layers, improves the electrical shielding and 
provides increased ruggedness. 


3. Main conduit manifold is bent to shape from 
seamless tubing. 
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WITH BREEZE RADIO IGNITION SHIELDING 


The Breeze Radio Ignition Shielding which 
equips the modern aircraft engine is the product 
of extensive laboratory test and research. 

Effective shielding calls for a metal case of high 
conductivity around possible sources of radio in- 
terference, designed to lead off high frequency im- 
pulses to the ground and prevent their radiation. 
Each installation must be custom engineered to 
meet the needs of the problems involved. 

Breeze Shielding is designed for ruggedness, re- 
sistance to vibration, and maximum isolation of 
high frequency interference. Each wire of the 
braided cover must be positively soldered at each 
connection, inner conduit must be tight to avoid 
electrical leakage, and fittings must be precision- 
machined for close fit and uniform pressure of 
contact faces. 


New shielding problems presented by the rapid 
advance in the science of radio communication and 
television are constantly being solved by Breeze 
engineering. A background of many years experi- 
ence in shielding automotive, aircraft, marine and 
commercial engines has made Breeze America’s 
headquarters for Radio Ignition Shielding. 


ZittZe GD 
CORPORATIONS, INC. 


Newark, New Jersey 
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Practine Flag —© 


The C-97 Boeing cargo plane that crossed 
the continent in six hours forecasts a new 
kind of air travel. For this plane will be 
known as the “Boeing Stratocruiser” in a 
commercial postwar model, flying its faster, 
smoother course in the sub-stratosphere. 
Pressurized cabins make such flight possi- 
ble-AiResearch’s job has been to cone 
the cabin-pressure controls. = 
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First, “weather” had to be created: air conditions Next, countless hours in the "Stratolab”—the giant 
in all parts of the globe and thousands of feet vacuum chamber built for research on high-alti- 
above it were manufactured to order. Then, in tude flying. Here, in pressures as low as those 
temperatures as low as minus 90°F, the reactions found at 65,000 feet above sea level, the problems 
of crew and equipment could be studied through of comfort-protecting airplane cabins dur. 
each step of engineering the controls. ing substratosphere flight were solved. 

















create it now with research, engineering and precision manufacture. AiResearch 
Manufacturing Company, Los Angeles and Phoenix. 


Yes, there’s a new kind of air travel coming! And AiResearch is helping to La | | 
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“Where Controlled Air Does the Job” Automatic 
Exit Flap Control Systems ¢ Temperature Control DIVISION OF 


Re ay aoa a ‘THE GARRETT CORPORATION 


tooling Systems © Engine Oil Cooling Systems 
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Hitch-up this War-Horse 














it’s for Essential 
Aircraft Now! 





Sensationa 
New Power from 


— 
7 


A Great New Mobilgas!|’ 


SMIE~ Today, Flying Horsepower is exclusively 
warpower. Only warplanes and essential civilian 
aircraft get this amazing new speed, range, load- 
carrying power. 


Sya=~ But at war’s end, Socony-Vacuum’s 19 great 
catalytic cracking units will turn to full peacetime 
production, to assure Flying Horsepower for every 
flight need. 


Sas This new super fuel performance is the 
result of 12 years’ research... climaxed by the 


Mobilgas - Mobiloi 


development of Socony-Vacuum’s famous TCC 
Process and Magic Bead Catalyst. 


22 










EME~ It represents a $90,000,000 investment in 
new refining facilities and equipment... a 
$2,000,000 expenditure for research alone during 
the past two years. 


SOCONY-VACUUM OIL COMPANY, INCORPORATED = 
26 Broadway, New York 4, N. Y., and Affiliates: Magnolia 
Petroleum Co., General Petroleum Corporation of Calif. 


Mobilgas { dalled 
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Our sons are fighting to free the world from ignorance, 
intolerance and want... 


++ While some 6,000,000 of our people are wholly il- 
literate, and the majority of Americans have less than a 
completed high school education. 

..'. While there were more than 3,000 strikes during the 
past year, some of the bloodiest of which were based upon 
race intolerance. 

:»« While more than one-third of this nation's dwelling units 
are still without flush toilets or any bathing facilities whatever. 
Ignorance, intolerance and want! 


AVIATION Mareh, 1945 


a 
America will soon have the chance to help write a: peace 
plan for the rest of the world — and that plan can begin 
here at home. For our country's greatest immediate contri- 
bution to world reconstruction and peace would be to make 
ourselves lastingly strong, with jobs enough for all. 


Today, the engineers of the machine tool industry can greatly 
help the men of government and of industry to write that 
plan . . . t0 prepare now for the reconversion of our tremen- 
dous wealth of resources, skills and machinery to all-out 
production for a better America! One of these engineers is 
a Bryant man, and we invite you to call upon him now. 


SPRINGFIELD 
VERMONT, U.S. A. 
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FULL SPAN 
WING FLAPS 


i 


Retractable-ailerons .. . « North 


contribution to slow landings ..  hoverability” 
short take-offs...tight, fast turns 


As long as ailerons took up space that could be used 
by longer flaps, stalling speeds were higher than 
they needed to be, landing speeds were excessive, 
and air strips too long and costly. 

Now, there’s an aileron which frees that vital 
space on the wing’s trailing edge. It’s the Northrop 
Retractable-Aileron— operating upward and out of 
the wing, well in front of the full-span flap. 


This new and more efficient type aileron is the 
biggest single reason the Northrop Black, Widow, 
despite its heftiness and speed, handles so easily. . . 
why it’s such an “honest,” reliable airplane. 





-&\ NORTHRO 


Retractable-ailerons and full-span flaps are but two 
of many advanced features on the Black Widow 
— features that have made this huge night-fighter 
more maneuverable, made it the master of the best 
Axis pursuits. 


In peacetime, this Northrop achievement will con- 
tribute added safety and comfort through reduced 
landing and take-off speeds in passenger carrying 
planes. And in airports of the future it can mean a 
more economical use of landing strip space. Northrop 
Aircraft, Inc., Northrop Field, Hawthorne, Calif. 
Member Aircraft War Production Council, Inc. 


Creavors of the Flying Wing ond 
the Blearck Waicdowy / 6/ Night Fighter 
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To meet higher production schedules on 
warplanes, the aircraft industry should have 
more fabricators to make magnesium assem- 
blies—doors, tanks, control surfaces. Plants 
all over the country can help produce the 
many items required. 

Perhaps you have the equipment and the 
manpower to make these magnesium plane 
parts. Don't hesitate about tackling these jobs 


because you have had little or no experience 









ALUM i! 
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MAGNESIUM (MAZ M@}) PRovucts 





with magnesium. Our twenty-five years’ 


experience in magnesium fabrication is at 
your service. 

Equipping your plant for hot forming 
magnesium is not difficult. Call on us for 
any assistance you may need on fabricating 
procedures. We'll gladly help you. Aluminum 
Company of America, Sales Agent for 
American Magnesium products, 1713 Gulf 
Building, Pittsburgh 19, Pennsylvania. 
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SOUTHERN AIRCRAFT CORPORATION has been 
detailed to manufacture aircraft components for the 
front line fighting planes. They have been asked to 
redouble efforts in production of the items so badly 
needed by the men who are fighting at this crucial 
hour. Nothing else can share in their attention to the 


things first on the list. 


With Southern Aircraft, first things have always come 
first. Now, every skill . . . every action, of Southern’s 
highly trained crew strives toward final Victory. Yet, 
quietly waiting in the background of wartime activity 
in Southern’s experimental laboratory, are readied 
plans for a peacetime world. Then, as now, first things 


shall come first with Southern Aircraft. 


Remember, look for the name Southern. For in the days 


of peace ahead, first things in aviation will come from... 





Tail gun turret in B-24 







Liberator Bomber 











Torpedo Bay doors in 


Grumman Avenger 





Wing and Tail assembly in 
Grumman Hellcat 





POST-WAR 
PRODUCTION PLANS 
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AIRCRAFT} 





CORPORATION. 





PLANT IN GARLAND, DALLAS COUNTY, TEXA 
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MMACULATE GALLEYS, 
SPARKLING UTENSILS 


Silverware, vacuum 
containers, serving 
dishes and utensils 
aré maintained in a 
lustrous, perfectly 
clean condition by 
Turco Blu-Fax, a 
soapless, fast-dissolv- 
g cleaner which removes oil and particles 
hrough a balance of wetting, emulsifying, and 
dispersing properties. Galley equipment is 
ept bright and grease-free simply by wiping 
ith a Blu-Fax solution. 


nsects Are a Hazard 
o Health and Comfort 


Destruction of all insects which the airplane 
may harbor is critically important, both as a 
public health measure and to assure the health 
and comfort of passengers and crew. Turco 
industrial Insecticide was designed for maxi- 
mum effectiveness in the destruction of all 
orms of insect life. A non-staining, non-toxic 
iquid, it is applied simply by spraying. 





























liminate Offensive Odors 

The illness of passengers, smoking, perspira- 
ion and other causes give rise to unpleasant 
bdors within the cabin. Turco Formo Spray 
as designed to dissipate these odors and 
prevent their formation. It does not mask one 
bor with another, but absorbs odors, leaving 
clean, fresh aroma of its own in the process. 
Pplied by spray after landing, followed by 
horough airing of the interior before take- 
of, Formo-Spray assures a sanitary, fresh- 
smelling interior. 


California e Chicago Office 
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Mow to Maintain Clean, 


Attractive Airplane Interiors 





Science Speeds and 





Simplifies 


Aireraft Interior Housekeeping 


Airplanes are being operated on the fullest possible schedules, leaving little time for 
the many routine cleaning jobs on which the appearance of the airplane and the comfort 
of the passengers depends. Because of manpower shortages and terrific time pressures, 
every second available for cleaning must be made to yield maximum results, and to 
contribute its full share towards prolonging the life of irreplaceable equipment. Lost 
motion, fumbling with ineffective “rub and scrub” cleaners cannot be tolerated. 


Turco materials for 
aircraft interior 
cleaning were de- 
veloped through 
years of laboratory 
research, in continu- 
ous cooperation with 
airframe manufacturers, airline maintenance 
engineers, and with the Army and Navy Air 
Forces. Every product is formulated for fast, 
effective performance with a minimum of 
manual effort, and for complete safety. 





Preserve the Beauty 
of Painted Surfaces and Leather 


Finely finished painted and lacquered sur- 
faces require a chemically neutral, non-abra- 
sive cleaner, or their luster will be perma- 
nently impaired, Leather loses its pliancy and 
tensile strength when cleaned with coarse 
alkaline materials. Turco Vitol is a creamy 
white emulsion cleaner, less alkaline than the 
finest complexion soap, yet amazingly effec- 
tive in removing dust, smudges, fingermarks 
and grime. Vitol is wiped on and removed 
with a clean cloth before it dries. 


= 


@ (urco 


INDUSTRIAL CHEMICAL COMPOUNDS 


TURCO PRODUCTS, INC. Main Office and Factory: 6135 S. Central Ave., Los Angeles 1, 
and Factory: 125 W. 46th Street, Chicago 9 e Southern Factory: 
1606 Henderson Street, Houston 1, Texas « Offices and Warehouses in All Principal Cites 


Gleaming, Tarnish Resistant 
Metal Fittings and Equipment 


Tarnishing and oxidation of metal equipment may be 
a vexing problem over some runs because of unusual 
atmospheric conditions. Turco Metal-Glo removes 
tarnish almost effortlessly through fast, safe chemi- 
eal action, reinforced by non-scratching polishing 
agents. At the same time it deposits an invisible 
protective film which prevents further tarnishing in 
the intervals between polishings. 


Brilliantly Clear Windows and Mirrors 


Turco Glyst was developed to remove dust, mist, oil 
spray and other unsightly, visibility impairing films 
from glass surfaces through a combination of wetting 

+ and solvent actions. It is a clear, concentrated, non- 
abrasive fluid, used diluted with water. A very 
small amount, applied in a fine spray and wiped off 
with a clean cloth leaves glass brilliantly clear and 
filmless. 


A Specialized Material for Every Job 
Minutes can be saved in the washing of floors, the 
removal of chewing gum, the brightening of rugs 
and upholstery, the cleaning of ash trays and a 
hundred other tedious, time-consuming tasks by the 
use of Turco materials designed to meet every re- 
quirement of aircraft interior maintenance. 


Write or Phone 


for an Interesting Demonstration 


Turco’s research facilities and technical staff are 
always at your disposal, to help you solve your 
problems. Fill out the coupon below for a complete 
demonstration of the labor-saving, scientific cleaners 
described here. 


1 am interested in a free demonstration of Turco 
methods of speeding maintenance of aircraft 
interiors (1) 


Please send your free, 32-page, full color booklet, ‘*Chemi- 
cals in Aviation Maintenance.” [1] 











My cleaning problem is __Please 
outline your suggestions, without cost to me. 
et een eS © FR a ee ee 
FiIAM aia a 
ADDRESS 
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HERE’S as much similarity between oil and 
, eset as there is between Electronics and 
Hydraulics. @ But we’re ambidextrous... 
we work with both. In separate plants. With 
different staffs. And good, they tell us. They? 
Airlines, aircraft manufacturers, the armed 
services. We did a fair volume for these 


folks before the war. Doing a whopping volume 


now. Don’t expect to keep whopping after the 
war. But we’re prepared to wager that aviation 
is here to stay, and that we'll have what il 
wants in precision-engineered hydraulic and 
electronic equipment. w Your engineer 
and ours should get together. Our factorie 
can translate their conversation into the 


devices and service you want. 


ir MANUFACTURING CORPORATION 


Formerly AIRCRAFT ACCESSORIES CORPORATION 


Radio and Electronics «+ Engineered Power Controls 


NEW YORK + + CHICAGO . 
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53 facilities are devoted exclusively to the production 


of small metal tubing. Long before the war we set our maxi- 
mum size at %” OD because experience has shown that only by so doing could we 
maintain high quality in the smaller diameters. As a result, we have a mill, operating 
at top speed, equipped to produce in a routine manner what formerly was known as 
“specialty’’ tubing. So, if you need cold drawn tubing in any metal, and the OD does 


not exceed % ’’— then the inhereat benefits of our specialization are yours for the using. 


‘ &. " 


THE BIG AME IN 


FOR EVERY SMALL TUBING APPLICATION FROM %" OD DOWN 
VPERIOR Sy Seamless in various analyses. WELDRAWN Mts, Welded and drawn Stainless, ‘*Monel” and **Inconel”’. 
SEAMLESS and Patented LOCKSEAM Cathode Sleeves 
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Special Motor Application e oe Improves Machine Performance... 
Meets Mechanical Specifications. Although standard off-the-shelf motors can 
often be used in a product, experience proves that when the electric motor is 
specially designed for a specific application, the machine operates better, more 
economically with less maintenance. 


For over 50 years Holtzer-Cabot has concentrated its facilities in the design and 
application of special motors, such as those illustrated above, to meet specific 
design and performance requirements of such products as machine tools, instru- 
ments, business machines and aircraft. And although today, military requirements 
get first call on all of Holtzer-Cabot’s motor production, our motor develop- 
ment engineers will gladly discuss your postwar fractional H.P. motor 
requirements with you. There is no obligation, of course. 


HOLTZER-CABOT 


Division of First Industrial Corporation 





125 AMORY STREET, BOSTON 19, MASS. ¢ NEW YORK, N. Y. e CHICAGO, ILL. © PHILADELPHIA, PA. 
Ay. 
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The continued research by Flex-O-Tube engi- 
neers over a number of years has been an 
important factor in the present high state of 


development of aircraft hose assemblies. 


Consule- 


FLEX-O-TUBE 


on any hose assembly application, especially 


on postwar products. 


fe TATION. Mareh, 1945 


AIRCRAFT 
HOSE ASSEMBLIES 
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Remain pressure-tight under severe vibra- 


tion and flexing. 


2) 


Resist the action of oil and gasoline both 
inside and out. 


Withstand temperature ranges specified 
by the Air Corps. 


4) 


Resist the action of cleaning fluid externally. 


5 


Withstand the abrasion of flying pebbles 
and sand. 


6) 


Be as light as possible consistent with the 
bursting strength required. 














h LAFAYETTE at 14th AVE., 
DETROIT 16, MICHIGAN 
I > € # 45 €* Offices: CHICAGO - FORT WORTH 
: LOS ANGELES - NEW YORK 


SEATTLE - TORONTO, ONT. 










































WATCH 


for the April Announcement of 


a Zully Submerged 


WATER INJECTION PUMP 


by Komec 
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You have a surprise coming in our April 





announcement. True to ROMEC tradition, 






we will announce another ROMEC First. 
That will be a fully submerged Water Injec- 
tion Pump. A year ago, this was merely an 







aim. Now it becomes a reality. 









ROMEC precision aircraft pumps pioneered 
in the first “‘round the world”’ flights, pio- 
neered the non-pulsating rotor principle, 
high altitude booster pumps, hydraulic 
pumps, and the solution to corrosion in 












water injection systems. Write today if you 
want us to mail you a copy of the April * 
announcement on the fully submerged 


; ROMEC Water Injection Pump. | 
OVC > ume COMPANY 


117 ABBE ROAD ELYRIA, OHIO, U.S.A. 
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fae here? 


|. PIONEER PARACHUTE COMPANY, INC, 


MANCHESTER, CONNECTICUT, U.S.A. 


CABLE ADDRESS: PIPAR 





EST COAST FACTORY BRANCH, 109 SOUTH CENTRAL AVENUE, GLENDALE 4, CALIFORNIA 
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" — WONDERS what changes the Air Age will 
4 bring. The airplane is revolutionary. Travel by water 

has been slow. Travel by rail and highway has been 
roundabout. But travel by air is direct and has made even 
remote places accessible. So, we sense in the airplane an in- 
strument of extraordinary power to change our way of life. 
“If we are to obtain maximum social benefits from the 
dir Age, the development of flying must not be stifled 


This is the twentieth of a series of statements by aviation’s leaders on THE SHAPE OF FLYING TO coy 


“Control of Aviation must not be concentrated 
in the hands of a few!” 


says CARLETON PUTNAM, President of Chicago and Southern Air Lines 


Member, United States Delegation (Adviser), International Civil Aviation Conference 





George Fayer, New You 










either domestically or internationally by restrictive gu 
ernment policies. 

And control of aviation must not be concentrated it 
the hands of a few. We must make sure that a regulate 
but well diffused enterprise be allowed to breathe its di 
namic spirit into this industry now. Only then can ai 
transport provide the largest field of endeavor to flyin 
pioneers and make its full contribution to mankind.” 


— 





Yes, Mr. Putnam, the air age will bring many changes, 
but before the air age revolutionizes the way we live in the 
L.S. A., aviation must be sold to the whole nation. And 
the first group to sell in this country is the “test pilot” 
market—the people who, in business or in private living. 
are habitually first to accept any change for the better. 


Believing that the ideas of aviation’s leaders are always of interest to the aviation industry, 
TIME here gives them wider circulation 
in the name of 


AVIATION’S 
SILENT 


PARTNERS 













This is the market aviation thinks of when it thinks 
of the more than a million TIME-reading families- 
who are America’s best prospects for planes and air travel 
—whose positions in American business make them the natur- 
al national vanguard for any programs aviation may set up- 
who vote TIME their favorite magazine 7 to 1 over the runner-up. 


THE READERS 
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. “ fHlow to hold 
405 Aircraft Motors 


tu one teanid / 





VE Lot 
Generating from 5 basic motor frames are 405 types of Emerson- 
trated i Electric Aircraft Motors with H. P. ratings from 1/200th to 6— 
Full-load standard speeds from 1750 to 7500 r. p. m.—Weights 
egulat from 13 oz. to 22 lb., 7 oz.—Full-load amperes from 0.9 to 290— 


e its dy Reversible or unidirectional rotation—PLUS numerous modifi- 


dala 4 cations of speeds, mountings, drives, and couplings. 
10 fin If you have a development requiring an aircraft motor, a compe- 
re tent sales engineer from your nearest Emerson-Electric sales 
ud, 


office is available to discuss your application. 












— yl OTO RS THE EMERSON ELECTRIC MANUFACTURING COMPANY 

° ST. LOUIS 3, MO. 
thinks Branches: New York « Chicago « Detroit « Los Angeles « Davenport 
ilies— 
> travel 427 
natur- “Ba 

me. , Pt, : NS call 

er-lp. E ad i E R S O Z : Cs j a | F 


/ es amen oo EE nS 


GET YOUR HANDS ON 
THIS AIRCRAFT MOTOR DATA 


Specificational details of these 405 mofors are con- 
tained in the Emerson-Electric Aircraft Motor Engineer- 
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Dependability has been recognized by 
Wittek Manufacturing Company duringi 
25 years of hose clamp manufacturing e& 
perience as a foremost requirementin 
hose clamp design. Wittek assures this | 
pendability by the selection of basi 
sound designs...the use of high-gra 
materials and the application of go 
Type WWD Stainless Steel workmanship. Today Wittek offers 
worm-drive adjustable distinctly different hose clamp design; 
hose clamp. Made in each of which meet the requirements 
eight sizes to cover the Specification AN-FF-C-406 A. 
entire range of applications. TYPE WWD—an adjustable worm drive he 
clamp made of stainless steel and designe 
to take full advantage of the superior ph 
sical properties of that material. Noted 
compact streamlined housing... theh 
| ened one-piece thumbscrew—PLUS an 
Type FBSS Stainless Steel hose | exclusive Wittek feature—an inner ba 
clamp. The most widely used Es of Stainless Steel accomplishing the 
hose clamp in the oviation : fold purpose; (1) protecting the hose fre 
industry. Made in the standard = 4 the serrations in the outer band, and ( 
AN 748 sizes . . . also additional : distributing the load uniformally to pw 
sizes for special requirements. age vide greater strength and superior seali 
; characteristics. 
y N TYPE FBSS—an improved Stainless Ste 
Se version of Wittek’s basic FB design—nt 
incorporating a bridge extender—in 
sizes. This is the most effective hose 
for all applications where an adjus 
clamp is not necessary. 
Hose Clamps for all requirements, 
by Wittek—specialists in hose clamps 
their applications. 






Otte 


‘ 





¢ e 


| EK HOSE f, 


RING CO. CLAMPS 
, Chicago 23, Ill. 
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BALL BEARINGS 


KEEP FEDERALS IN MIND. THE FEDERAL 
LINE INCLUDES FINE BALL BEARINGS FOR 
AUTOMOTIVE, AIRCRAFT, INDUSTRIAL AND 
MARINE SERVICE. 


THE FEDERAL BEARINGS CO., INC. 


March, 1945 





35 Years of S pecralization 


behind electrical equipment bearing the name 


» jolie & YEARS AGO, The Leece-Neville 
Company was founded to manufacture 
the best heavy duty electrical equipment 
possible. To this day, Leece-Neville has never 
veered from that course. This steadfast spe- 
cialization, this concentration of research, en- 
gineering and manufacturing facilities means 
only one thing to members of the aircraft 
industry. Today, you can use Leece-Neville 
electrical equipment with the assurance 
that it is the finest and most advanced 


available anywhere. Anywhere in the world! 


VOLTAGE REGULATORS in| THE LEECE-NEVILLE COMPANY 


AND BASE ASSEMBLIES CLEVELAND, OHIO 


Pioneer and still Quality Leader 


SWITCH in heavy duty electrical equipment 


RELAYS cual 
Gant 


(ALSO AIRCRAFT PUMP MOTORS) TF 
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ANOTHER EXAMPLE OF NICHOLS MASS-PRECISION METHODS 
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INTERCHANGEABILITY WITHOUT PRE-SELECTION 


A cost-saving feature of Nichols’ mass-precision techniques is the elimination of 
selective assembly of close-fitting parts. That’s an important thing to remember 
when you need precision engineering and manufacturing facilities to carry your 
plans beyond the blueprint stage. 

Strict interchangeability is the result of accuracy, rigidly controlled, in each step 
of the manufacturing process. 

“Operators should have better gages than their inspectors; is a Nichols maxim. 
Equipped with the latest-type air and electrical gages, operators have the responsi- 
bility of dimensional accuracy. Errors are corrected at once, reducing secondary 
inspection and avoiding costly re-machining. 

At Nichols you will find specialized facilities and an exact knowledge of their 
use. Lapping is one example. Every assembly includes parts which receive one_or 
more lapping operations to assure the smooth surfaces that mean so much in 
reduced wear on close-fitting elements. 

This feeling for accuracy, developed over a period of forty years, has attracted 
the unusual precision probléms to Nichols for successful development and eco- 
nomical mass-production. 

Nichols-built products have been called “the most accurate assembly of com- 
mercial parts ever produced.’ The case-histories of these products are discussed 
in “Mass-Precision; our new brochure. It will prove helpful when you are faced 
with a similar “hard-to-make” part or assembly. May we send you a copy? 


W. H. NICHOLS & SONS, 48 WOERD AVENUE, WALTHAM 54, MASS. 


Accurate” befirt 


° 
PRECISION ENGINEERING AND MANUFACTURING FACILITIES FOR MASS PRODUCTION Ma 
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Phillips 









postwar flying fuels 


Phillips 
ALPRVECON MEL AAY A 











Outstanding features of these great spark plugs are Combining the advantages of low-cost mass production 
(1) Direct contact non-inductive resistor located in and precision manufacturing, Auto-Lite relays are 













coolest position in plug; (2) Deep drawn nickel alloy available for both continuous and intermittent duty. 
center electrode tip; (3) Improved copper cooled center They are built to exceed the most exacting government 
electrode; (4) High Dielectric strength and superior requirements, achieving outstanding records in vibra- 
mechanical properties of “Corundum,”’ Auto-Lite’s tion, acceleration and altitude tests. Both types are 
insulator material. operative from minus 60 deg. F. to 160 deg. F. 





Auto-Lite batteries, noted for their brilliant perform- Auto-Lite Steelductor Aircraft Ignition Cable is used 


ance records, are available in both 12 volt and 24 volt as standard equipment in aircraft engines where wires 
types. All are equipped with special non-spill vent are carried or held in place with metal guides or con- 
plugs and assembled in either hard rubber or radio- duits. Some of its noteworthy features when in a 
shielded aluminum containers. The heavy duty battery shielded circuit, are: Longer cable life, increased life 

a capacity of 105 A.H. at 5 hr. rate; others have of spark plug electrodes and higher peak secondary 
Capacity of 34 A.H. .at the 5 hr. rate. voltages with the same primary coil current. 


AUTO -LITE 


DNE IN “EVERYTHING FOR THE BOYS” STARRING DICK HAYMES—EVERY TUESDAY NIGHT—NBC NETWORK 
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We build SUPER SHIMMY DAMPERS 


for Suprerfortresseo 


@ One of World War II's greatest engineering and manufac- 
turing epics unquestionably is the Boeing B-29 Superfortress. 


It carries a heavier bomb load, farther, faster and higher 
than any the world has ever known. Yet it handles more easily 
than many planes much smaller. 


All-important to safe, true landings and take-offs of this 
giant aircraft is its huge dual nosewheel. For it...to prevent 
shimmying .. . Houdaille* developed a special Hydraulic Shim- 
my Damper. It is, in truth, a Super Shimmy Damper, for it is 
capable of controlling forces of far greater magnitude than 
any previously encountered in Houdaille’s aviation experience. 


Houdaille is prepared to design still bigger units if the 


need arises. 


HOUDE ENGINEERING DIVISION OF 


HOUDAILLE-HERSHEY CORPORATION 


MAKERS OF HYDRAULIC CONTROLS 
Buffalo 11, New York 





*Pronounced — Hoo-dye 








“MANUFACTURERS OF PRECISION PARTS AND EQUIPMENT | FOR THE AUTOMOTIVE . .. AIRC 
_s+.. RAILWAY... MARITIME... + ELECTRIC REFRIGERATION . . ae . RADIO AND OTHER INDUSTR : 
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WAR 


* BONDS * 
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YARDSTIC K 
for Fledglings ..... 


Come V-J day, hundreds of thousands of fledglings are going to get into 
the sky —for business and for fun. Whether they fly their own, or an op- 
erator’s plane, they'll want to know— 


Is the engine: DEPENDABLE... ECONOMICAL... POWER ee 
RUGGED ...SERVICEABLE... 


Apply these yardsticks to Kinner — look at the Kinner record. 


Kinner for a quarter century has built dependable, economical engines 
that have given millions of hours of trouble-free flying to owners and 
operators. Thousands of today’s “hot” fighter and bomber pilots got their 
first training behind Kinners. Kinners have ample reserve power for take- 
off and emergency; they are rugged—built to stand up to punishment. 
And, Kinners are designed for easy servicing and checking. Kinner parts 
and service are always available; no Kinner has ever been “orphan 
Specify Kinner in the plane you fly—come V-J day. 


KINNER Morors, INC., GLENDALE 4, CALIFORNIA 









































@ Built by 
PRATT & WHITNEY 


Prelude to a dog fight: 


A squadron of these Double Wasps means 
a squadron of vicious fighters sweeping the 
And as each 
of these engines is hoisted into the nose of 


skies clear of enemy planes. 


a fighting plane, so are SOS Bearings 
on its vital parts. As the plane takes off 
and attacks at speeds of more than 400 
m.p.h., the use of SXSSIF’s becomes ap- 
parent. Then, as never before, the safety, 
dependability and all-round good _perfor- 


When 
un SDSS flies, you can depend upon 


e 2 rep . ‘ 
mance of SASS Bearings count. 


it... always. sae 


saceg* INDUSTRIES, INC., PHILA. 34, PA, 


OG * 4 









SPECIFY 


aK 


BEARINGS 
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FOR BETTER ENGINE PERFORMANCE 


The accurate measure of aircraft spark plugs is their ability 
to yield better performance, greater dependability and longer 
life. Champion-Ceramic Aircraft Spark Plugs have compiled 
an unequalled record and are continuing to fill an unremitting 
demand from our air forces, air line operators, and private 
pilots. All. Champion-Ceramic Aircraft Spark Plugs are 
products of the same materials, design and workmanship 





and, accordingly, provide that extra measure of performance, . 
dependability and long life im every aircraft engine that has “AMP, 
made them first choice for military, commercial and private i, 2 


planes. Use Champions and fly with confidence. Champion 
Spark Plug Company, Toledo 1, Ohio. 








C26— Unshielded 


C34S—Shielded 
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UR participation in the growth of Amen 
aircraft industry is of such a wide (and so 
times obscure) nature that this manual has been} 


pared to provide a catalog of materials and parts 
Us pannel ready engineering reference. 


















Main subjects covered comprise—Aircraft Con 


Cables; Cold Rolled Strip Steel; U-S-S Stai 


4 
, ap / Steel; Wire—stitching, spring, and special wel 
aircraft construction and maintenaace; Cold fi 
wd / ished Steel Bars and Springs. 

Included are comprehensive data covering 
engineering of thesé various products, which we 
will be helpful to the engineer in better underst 
ing the uses to which our products may be put, 
the problems involved in their application. 

‘ For information beyond that covered in 
pages, the assistance of our many offices and law 
tories is at your service. 


Because of restrictions imposed by war condita 
AM ER ICAN STEEL & W IRE COMPANY we are unable to offer this manual for general 


Cleveland, Chicago and New York tribution, but if you are a chief engineer, projecté 

neer, superintendent in charge of engineering, 

COLUMBIA STEEL COMPANY similar executive office in the aviation industty 
San Francisco copy will be sent you upon request on your comp 

letterhead. Copies are also available for library u* 
aircraft manufacturing companies. 






United States Steel Export Company, New York 


er V | 
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FLEXLOCK COUPLING 
SEALS AIRPLANE 
oe PLUMBING LINES 


Effective as seal or flex- 
ible joint. Ideal for use 
wherever vibration is a 
problem. Leakproof, in- 
stalls in seconds. You'll . 
be hearing more about 






EVER SEE RUBBER-PLATED STEEL? 


Here’s a piece—solidly coated with rubber—done by the 
patented Anode process. Any steel part can be similarly 
treated if you have need for it. 






this one. 



























o| bag of new tricks... 


You'll find it full of surprises ...new 


materials, techniques, and skills you 


may be able to use 


ERE’S A DEMONSTRATION 
H inac ends with a pile of 
almost everything on the table. 
It’s an assortment of unusual 
B. F. Goodrich materials and 
products, most of which are 
new to the aviation industry. 


Included are sealing mate- 
rials, molded parts, brightly 
colored fabrics and.many 
others. Typical examples are 
described below. 


B. F. Goodrich wants to find 
out if the aviation industry can 
use these products. So they’re 
pulled out of the bag, described 
briefly, and tossed on the table 


All made 
by B.F. Goodrich 


Tires @ De-Icers © anti- 
icing propeller shoes e 
hydraulic hose and line 
essories e molded parts 
usells ¢ fuel hose e 






& 
oil seals ’; nd over 80 
rubber and syn@ atic rub- 
ber airplane produc 


to be handled, bent, stretched, 
or bounced. 


This demonstration isa great 
conversation-starter. Invariably 
new uses for materials will 
come out of it. And the audi- 
ence discover B. F. Goodrich 
can do things with rubber they 
never thought possible. 


Chances are, you and your 
associates can profit by this 
demonstration. We'll be glad 
to make it at your convenience. 
For a date, just write to The 
B. F. Goodrich Company, Aero- 
nautical Division, Dept. A-3, 
Akron, Ohio. 















ZIPPER SEALS LIQUIDS, 
GASES UNDER PRESSURE 


Unique arrangement of overlapping rubber 
lips makes leakproof seal. Used as aileron 
ap seals, as closure for exposure suits, 
moisture-proof bags. 















METAL-TO-METAL 
CEMENT... STRONGER THAN A WELD 
This is called B. F. Goodrich Plastilock. With it you can 


join two pieces of metal with a mini of « ted 
surface, and break the metal before you break the bond. 



































This is a call to Americas Heart 











Your Red Cross faces its greatest task 


T HIS is the most important appeal for funds in the his- 
tory of the American Red Cross. 

After three years of war the work of your Red Cross 
is greater than ever. It must serve millions of our fighting 
men abroad. Lonely men. Homesick men. Wounded 
men. The Red Cross lends a helping 
hand to the thousands of returning 
service men—sick, wounded—desper- 
ately in need of friendly guidance. 

And remember, YOU « : : and you 
alone ; : ; keep the Red Cross alive. 





There are no special funds to keep up its great humazi- 
tarian work. The money must come, as always, from the 
heart of America—you! 

We must keep the Red Cross at the side of our fighting 
men and our wounded heroes. We must help the Red 
Cross in its vital job of sending food 
and medicine to war prisoners...aid- 
ing the ill and lonely overseas. . .col- 
lectin glife-giving blood plasma.Every 
Red Cross worker is your personal 
messenger to your man in uniform. 


Keep your RED CROSS a¢- his side 





* 


THE BS CORPORATION e¢ 136 West 52nd Street, New York 19, N. Y. 


Prepared by the War Advertising Council in cooperution with the Office of War Information and the American Red Cress 
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AMERICA WANTS COMPETITION 


Only American Initiative Can Preserve It in World Trade 





MERICANS generally agree upon what constitutes 
a desirable pattern of international economic rela- 
tionships. We want an expanding world trade, with 

inimum recourse to government-imposed trade barriers 

{discriminatory trading arrangements, and offering 

mle scope for competitive private enterprise. Because 
yare necessary to such trade, we want also stability 
exchange rates, and national currencies that are mutu- 
ly convertible at least for the settlement of current 
sounts. We want, too, arrangements to facilitate long- 
ym capital loans with security to the lender and advan- 
to the borrower. 
Few other nations subscribe to these aims witk en- 
ysiastic conviction. Some reject them flatly as imprac- 
al under the conditions likely to prevail during the 
stwar period, or achievable only at prohibitive cost to 
heir domestic economies. 


Unless, therefore, we can formulate a practical and 
mprehensive program to carry out our aims, and con- 
ince other nations that we will take a sustained and re- 
pnsible part in making it effective, the international 
nde of the world surely will be conducted under a sys- 
m of exchange controls, bilateral agreements, cartel 
gains, import quotas, and direct government purchas- 
ig arrangements that are the very antithesis of the com- 
ttitive system that we favor. 
To agree upon a concrete American program, and to 
vince other nations that it is to their advantage as 
ll as ours to accept it, is a major task of economic 
atesmanship. It entails reversing a trend which has 
sisted since World War I, and which has been intensi- 
ed during the depression years of the nineteen-thirties 
nd by the exigencies of World War II. 
Clearly, that is not a task to be assumed lightly. We can 
pe to be successful only if (1) we have a deep convic- 
n that what we seek is fundamentally important to the 













/ merican interest, and (2) if we will take pains to under- 
and why other nations fear that such a program may 
d wpardize their interests, and then make whatever ac- 
- mmodations may be necessary to resolve their doubts. 
- An expansive foreign trade policy has been advocated 
y ) vigorously and repeatedly in America recently that 
1 he Economist (of London) comments wryly upon what 
a terms the ironic circumstance that “the acceptance of 
principles of free trade by the more literate (Ameri- 
in) public should come at a time when the doctrines in 
tr simplest nineteenth-century form have been pretty 
erally emasculated in fact and repudiated in principle 
y the rest of the world”. 
* * *. 


Why are we opposed to managed world trade, and for 
petitive world trade? 


First, we are against rigged and managed interna- 
mal markets because we know that successful partici- 





pation necessitates a comparable degree of control over 
the domestic economy as well. There is little debate of 
this fact, and those nations which accept a managed ex- 
ternal trade as a necessary protective measure are gen- 
erally willing to pay the price in internal regimenta- 
tion. We are not. For us to do that would be as alien to 
our genius as it is repugnant to our conviction. 

Second, we believe that the United States will be able 
to compete successfully in world markets, even though 
we have, and intend to maintain, wage scales far higher 
than those of the nations whose competition we must 
meet. 

There is impressive evidence to substantiate the sound- 
ness of this conviction: 


1. Wage scales, of themselves, do not determine the 
competitive position. They are meaningful only 
when translated into labor costs, by dividing wage 
rates by units produced. A recent War Production 
Board study shows that in manufacturing industries 
generally, during the period immediately before the 
present war, production per man hour in the United 
States exceeded that in the United Kingdom, Ger- 
many and Soviet Russia by a ratio of more than 
2% to 1, and that of Japan by more than 4 to 1. 
When comparison is made with available wage data, 
it appears that our labor costs are generally on a com- 
petitive plane. 


2. Perhaps the best evidence of our ability to com- 
pete in export markets is the record of our demon- 
strated capacity to do so in the past. During the entire 
period between World Wars I and II, the United 
States consistently commanded a greater share of 
the world’s export trade than any other nation, 
although the United Kingdom took a larger percentage 
of world imports. 


3. We have been particularly successful in world 
trade competition in the export of machinery, vehicles, 
a variety of manufactured specialties, and certain 
agricultural products. Except in the last-named field, 
there is every evidence that we enjoy genuine com- 
petitive advantage over other nations, and this advan- 
tage will have been increased rather than diminished 
by developments during the Second World War. It is 
noteworthy that the goods in which we have been 
able to compete most successfully have generally been 
the products of our high wage industries rather than 
those in which low wages have prevailed. 


* * * 


It is clear that, on a price basis, we shall be able to 
compete successfully in postwar markets in numerous 
lines. It is equally clear that such an opportunity is by 
no means of negligible importance to our own economy 
as a whole. During the years in which the censuses 
were taken between 1909 and 1939, our exports amounted 





























to from 7 to 16 per cent of our entire production of movable 
goods. In the year 1938 our exports in each of the 
following lines accounted for more than 10 per cent of 
total domestic production of the particular product. 


(The figures in parenthesis are the percentages of total 
production exported.) 
CRUDE MATERIALS: Phosphate rock (51.5), cot- 
ton (30.5), tobacco (29.4). 


FOODSTUFFS AND BEVERAGES: Linseed (49.4), 
dried fruits (36.2), canned sardines (29.4), rice (21.0), 
fresh pears (15.9), canned salmon (13.8), canned as- 
paragus (13.2), canned fruits (13.0), wheat (12.2), 
lard (11.7). 

SEMI-MANUFACTURES AND FINISHED MAN- 
UFACTURES: Refined copper (53.1), paraffin wax 
(46.3), gum turpentine (42.6), carbon black (40.8), 
gum rosin (38.0), borax (35.9), crude sulphur (35.6), 
aircraft and parts (26.8), office appliances (22.3), 
carbons and electrodes (21.8), printing and bookbind- 
ing machinery (18.2), agricultural implements and 
machinery (17.0), biologic pharmaceuticals (15.3), in- 
dustrial machinery (14.4), dental instruments and 
supplies (14.3), automobiles (14.1), benzol (13.3), goat 
and kid upper leather (12.8), refined lead (12.0), radio 
apparatus (11.8), caustic soda (11.4), refined mineral 
oils (10.6). 

It is of major concern to all engaged in these lines of 
activity and in many others that foreign markets be not 
closed to us. It is particularly to our interest to have 
export outlets for our war-expanded capital goods and 
equipment industries. Since we undertook an important 
percentage of such expansion in order to furnish muni- 
tions to our Allies, it is reasonable to ask their coopera- 
tion in cushioning what inevitably must be a drastic 
readjustment here. The case is strengthened by the fact 
that the postwar world will desperately need the equip- 
ment items that we, alone, can supply. 

But our demonstrated ability to compete on a price 
basis will not, of itself, assure us of foreign market outlets. 
Transportation costs, quality of product, marketing skill, 
technical and repair service—all are basically important. 
Still more important are non-discriminatory open mar- 
kets and the command of dollar exchange by prospective 
purchasers. Our export potentials will surely be cramped 
in a world organized on the basis of bilateral deals and 
exchange controls. The availability of dollar exchange 
must depend upon the level of American imports and 
the volume of American capital loans. 


* * * 


How are we to explain the skepticism of other nations 
toward an order which to us seems so clearly to represent 
not only our interest but the long-range interest of the 
world as well? 

Soviet Russia, of course, is committed to conducting 
its external trade through its central government. But 
what of the United Kingdom? Why are there so many 
British voices that counsel the abandonment of what has 
been Britain’s traditional position for more than a cen- 
tury? If we can understand that, we shall understand 
the dissent from our position of most nations whose 
economic positions have weakened and whose fiscal prob- 
lems have multiplied during the two World Wars and 
the ill-starred period between them. 


Essentially, their case is this: 


THIS IS THE 332m OF A SERIES 


Partly, they were forced into managed external try 
policies by the Axis self-sufficiency programs, adopt. 
in preparation for aggressive war. That can be correcta 
only by crushing the Axis, and by establishing a wo, 
security system that will make self-sufficiency a |. 
compelling need. 

But primarily, the reluctance of peaceably incling 
nations to forego restrictive controls over postwar forein 
trade stems from a deep-seated fear that is even my 
difficult to resolve. They fear, on the basis of past ¢ 
perience, that their efforts to meet payment balance 
arising from normal foreign trade would force a deflation 
of their internal economies, affecting prices, credit, wage 
and finally employment. Faced with the choice, as the 
see it, between making adjustments in foreign trade ; 
in their domestic economies, they lean toward the forme 
as, at worst, the lesser of two evils. 


* * * 


Since the kind of world trade system we seek is ¢ 
pendent upon international arrangements to assure re: 
sonable stability of exchange rates between nation 
currencies, we are challenged to find a formula that bot 
will provide this and at the same time allay what othe 
nations believe are legitimate fears with respect to thei 
domestic economies. 

But at least two major steps toward resolving such 
doubts can be taken upon our own initiative withoy 
recourse to the intricate process of international nego 
tiation. 

One is the rational overhauling of our tariff systen 
to provide other nations with increased opportunity 
export to us. We can, and should, do this in a way thd 
avoids undue cost to any segment of our economy. 

The other, and probably the greatest contribution we 
can make toward winning a reluctant world to our poiat 
of view, will be to offer ample and convincing eviden: 
that we are ready and able to provide a high level: 
employment in the United States. If we can do that, tk 
rest of the world will wish to expose itself to our i 
fluence rather than to insulate against it, since prosperit 
here is the greatest single contributing factor to worl 
wide prosperity. 

Balance of payment problems are minimized in 
world of thriving trade. Britain would have little reas 
to resort to exchange controls if the total of postwa 
world imports and exports reaches an 80 billion dolla 
level. She may well be in a desperate plight if it shoul 
revert to the 1935 level of 40 billions. 


* * * 


The United States wants a world in which privat 
enterprise and competition play a major role. To obiail 
such a world will require a wiser, more unde 
and firmer world leadership than this nation, or perha 
any nation, ever has exerted heretofore. 


an) ding! 





President, McGraw-Hill Publishing Co, I" 
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T IS EASY for us to sit in comfortable arm- 
| chairs and speculate on the inefficiency and in- 

accuracy of the German V-bombs, but if we 
were to visit certain spots in England and Belgium 
we would cultivate a high respect for their effective- 
ness as instruments of wholesale destruction. Their 
use, in combination with precise meterology and bril- 





liant tactics, during the December counteroffensive, © 


‘is d brought the Germans té within but a few short miles of 

ae one of our largest supply dumps on the western front 

‘at bot before we were able to turn the tide with tragically 

at othe high losses. 

to their Warfare is a continuing parade of such new weapons 
and counter weapons which, in this day and age, are 

at ‘a §6the results of continuing research and development. 


Mankind is on the threshold of the discovery of forces 
so great that the most horrible destructive agents of 
this war will seem mild by comparison. And that is 
why we must never relax in our efforts to harness 
nature through continuous scientific exploration. 

The responsibility for aviation research and devel- 
opment must be recognized by our legislators and 
shared by the government laboratories, our educational 
institution, the industry, and the armed forces. Each 
has a part to play, and the weakness of any link in 
the chain will impair our future security as a nation. 
The government research laboratories must continue 
to build a solid foundation of basic research and add 
to our fund of pure scientific knowledge. Their activ- 
ities must be coordinated with that of the individual 
educational institutions for best over-all results. 


. 

N™ STEP IN THE PROCESS is the application of 
certain portions of the fund of basic data to 
practical aircraft, engines, or accessories designed for 
specific purposes. This important step has been, and 
must continue to be, the responsibility of the industry 
operating under a competitive system. Procurement 
policies must be such that design development by indus- 
try is encouraged. We must not go back to the extreme 
tugged individualism of*the prewar system where a 
manufacturer who lost a design competition was in 

danger of going out of business. ‘ 
The Army and Navy must continue their work of 
‘ design evaluation and set high standards of perform- 
ance for the industry to shoot at. Application of new 
designs to changing tactical principles is also the respon- 
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Yo. Int: sibility of the armed forces. 


All this may sound expansive and it is. But when 
you remember the scale of the prewar technical estab- 
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Continued Air Supremacy 
Needs THREE-WAY Research 


lishments of our enemies and our allies the item of 
cost becomes less important. At that time, the German 
and Russian research facilities were far more elaborate 
than our own. Paradoxically the totalitarian Germans 
retained a sort of competitive system in their air- 
craft industry, with entire plants devoted wholly to 
design development while others were responsible for 
quantity production, and all operating on a profit sys- 
tem controlled only by excess profits taxes. The 
“uncreative” Japanese had aviation research projects 
in their best universities and kept themselves particu- 
larly well informed as to the progress of other coun- 
tries. Even the impoverished Italians built and 
operated the entire “Aeronautical City” of Guidonia 
as a center of aviation research. 


HE TECHNOLOGY OF FLIGHT is far from crys- 
§ ifaw From the beginning it has consisted of 
fairly long periods of rapid evolution of equipment 
punctuated by occasional revolutionary discoveries like 
rotary wing aircraft and jet propulsion. Each new 


discovery opens vast new fields for new development 


without obsoleting the old, because we are dealing not 
with a mere vehicle but are exploring a whole new 
medium of transportation which will be inhabited by 
many different types of vehicles performing very dif- 
ferent missions. 


It is important that our legislators realize these 


facts and that our industry lay the groundwork now 
for a period of research and development unparalleled 
in the history of technology. 

To assist our legislators and our other readers in 
understanding the current accomplishments of gov- 
ernment research, which have been veiled in wartime 


secrecy until recently, we present the article on page 


113. And to help our manufacturers profit by the 
experience of other great industries in the organiza- 
tion and operation of research facilities we are offering 
an outstanding series by K. R. Jackman, the third 
article of which begins on page 143. These and other 
similar articles should be studied thoughtfully by gov- 
ernment and industry so that policies can be formulated 
now to enable our postwar technological devélopment 
to progress with continuity and at such level that we 
will remain the greatest air power on earth. 


feele E-. Ban, 
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THEY'LL PUT. WINGS ON ARMIES ~ 





Paratroops come out of Douglas C-47's over New Guinea—a = Australia, to Port Moresby, then over Owen Stanley mountains 
single phase of this striking long-range airborne operation. to battle front. And weekly average of 2,000,000 Ib, 
An infantry unit was also flown 1,400 mi. from Brisbane, 


By BRIG. GEN. WILLIAM D. OLD, Commanding General, 


1st Troop Carrier Command, AAF. 


How a revolutionary new war arm—devised by the AAF and given 
highest impetus by the TCC— is set up and functions ... and a 
glimpse of the great potential of "vertical envelopment." 





MAJOR REVOLUTION is afoot in 
Avaniinc’s age-old concepts of 

wariare which will be perhaps 
just as upsetting to present day theor- 
ies of tactics as the abandonment of 
the British Square after the days of 
Kipling’s Fuzzy Wuzzy. 

In World War II, the combatants 
for the first time have been forced to 
contend with an entirely new dimen- 
sion in their calculation of both the of- 
fense and defense—the air. 

It is true that aviation played a con- 
siderable part in the prosecution of 
World War I, but not at all in the 
same sense that it does today, and 
even less in the sense it will tomorrow. 
- This new theory of warfare is based 
on the very simple fact that it is pos- 
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sible to use airplanes as transport ve- 
hicles. They can carry troops, weap- 
ons, and supplies in the same fashion 
that these items were first carried by 
horse carts, and later by trucks and 
trains. But airplanes can carry them 
to greatly different places and a great 
deal faster. 

The way in which this revolution 
has come about (also the trend which 
it can be expected to take in the fu- 
ture) is to a large extent the story 
of the Army Air Forces’ newest ma- 
jor branch—the Troop Carrier Com- 
mand. 

Troop Carrier aviation is the Air 
Forces’ answer to the classic military 
doctrine o& getting there first with the 
most. The role of the Ground Forces 


of supplies were delivered by air. (Official AAF photos) 
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in this ‘concept is to supply airborne 
divisions particularly trained and 
equipped to enter combat from the ait. 

This team of Troop Carrier and Ait- 
borne Forces has already participated 
in operations in Burma, Sicily, New 
Guinea, Normandy, Southern Franee, 
and” Holland. The greatest invasiot) 
in history—the assault on the contr 
nent of Europe—was spearheaded by 
almost a thousand Douglas C-47's cat 
rying paratroops. These same Troop: 
Carrier airplanes, in a cross-Ch ine 
shuttle service, brought reinforciig 
troops and equipment into Normandy 
by gliders. 

Our experience in the Europe 
theater evolved an entirely new doe 
trine—that of an airborne army, ® 
army which groups under one Com 
mand both ground and air forces, # 
army able to strike in any directioh 
probably thousands of miles tom 
where enemy intelligence last plat 
it. 

While the AAF first experime 
in dropping soldiers and their we ’ 
ons by parachute many years ag0 ! 
Kelly Field, the Russians pion 
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the training of large numbers of para- 
rroops, and the Germans first used 
them tactically, being successful 
mainly because of the lack of prepared- 
ness of the opposition. It remained 
for the American army to plan and 
develop the technique of “vertical en- 
velopment” on the tremendous scale 
now being practiced. 

It is to be expected that airborne 
attacks will increase in frequency and 
weight during this war. Today the 
Troop Carrier Command, organized 
in Apr. 1942, looks upon recently de- 
doped aircraft and war equipment as 
the auspicious beginning of a new kind 
military power. We expect that troop 
farrier airplanes will be designed 
around all the tanks, field guns, trucks, 
tractors, bulldozers, field hospitals, kit- 
chens, and every kind of weapon, 
equipment, and materiel that armies 
now use or plan to use. All ground 
forces may now be called potentially 
air transportable. 

The Army is taking every oppor- 
tunity to ride faster and farther and 
carry more things by air. Probably 
no person today would risk predicting 
alimitation on airborne warfare. How 
far air transport of ground forces will 
go in this war depends only on its 
duration. 

Visualize for a moment a great of- 
fensive of the future. The commanders 
have discovered a strategical weak 
spot in the enemy’s defensive position 
—not in his front lines, but several 
hundreds of miles within his own 
country. It is a spot surrounded by an 
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admirable road net leading to several 
ot his leading industrial: cities, cities 
where a large percentage of his war 
manufacturing plants are located. 

“We will fly an army in to this 
point,” says the commanding general. 
“Our armor and infantry will base 
themselves in this area and launch an 
offensive to capture or industrially 
neutralize cities A, B, and C. Sup- 
plies and ammunition of all types will 
be delivered by air to the central area 
throughout the operation.” 


“In Terms of a Full Campaign” 


The general discussing this opera- 
tion is mot talking about relatively 
small numbers of specially trained 
paratroops or glider troops selected for 
a short-term operation behind the en- 
emy’s lines after which they would ex- 
pect to be relieved by ground troops. 
He is talking in terms of a full cam- 
paign—possibly of several months dur- 
ation—completely air-transported and 
air-supplied, and independent of any 
concurrent ground action which may 
also be scheduled at the time. 

So far no airborne operations on 
such a scale have been attempted, but 
their steady increase in size and scope 
since 1942 is a harbinger of what may 
be expected in the future. 

Leading up to the recent airborne 
attacks on Normandy, South France, 
and Holland were several smaller op- 
erations in various theaters. In 1942 
an infantry unit was flown 1,400 mi. 
from Brisbane, Australia, to Port 
Moresby, New Guinea, thence over 





the Owen Stanley range; and a weekly 
average of 2,000,000 Ib. of supplies 
were delivered to this unit by C-47’s. 
The first Allied use of gliders in large 
numbers was in the invasion of Sicilv, 
in July 1943, For the Battle of Sal- 
erno, over 3,000 paratroops were 
dropped to reinforce a flank. 

In the re-conquest of Northern 
Burma, from start to finish, the vic- 
torious Chinese-American forces were 
supplied by air—with weapons, food 
and medicines dropped by parachute, 
iree-dropped, or air-landed. This task 
represented a revolution in logistics— 
the supply of a large military force by 
air for a campaign lasting one year. 

Gen. Wingate’s expedition inte 
North Central Burma demonstrated a 
new military doctrine, the air delivery 
far to the enemy’s rear of large ground 
forces, including animals, and there- 
after supply by air for a period of 
many months of operations. This new 
concept of warfare was made possible 
by gliders, which first landed equip- 
ment and a body of engineers who con-- 
structed landing strips in record time. 
To the latter flew transports carrying 
troops and animals. These flights were 
over impenetrable jungles from bases 
in India, 250 mi. to the west. 

In two different sectors of the British 
front on the India-Burma border, the 
Arakan near the Bay of Bengal and the 
Imphal Valley, in the Chin Hills, en- 
tire divisions were isolated when sur- 
prise Jap attacks cut surface lines of 
communication. In the Arakan it re- 
quired three weeks of air supply before 
the embattled troops restored the situa- 
tions. In the Imphal campaign an en- 
tire Army Corps was not only supplied 
by air for three months of fierce battle, 
but an entire division plus two brigades 
were flown inside the encircled area 


as reiniorcements. This turned the 
tide. Famed in World War I was 
the ‘Lost Battalion’s” stand. Here, 


though, were divisions—a whole corps 
—in a much worse plight. Troop Car- 
rier Command enabled the transforma- 
tion from threatened defeat to victory. 

On D-Day in Normandy, three fully 
equipped airborne divisions, two A mer- 
ican, and one British, were put down 
behind the German forces and given 
the task of isolating German reserves 
on the Cherbourg Peninsula while 
seaborne troops assaulted the beaches. 
Gen. Eisenhower said that without suc- 
cess of the airborne mission this his- 
toric assault on Europe might well 


Supplying large tactical forces by air is 
not a thing of the future—it has already 
been successfully employed in this war. 
Here Troop Carrier ,Command personnel 
load. equipment chutes in special, carrier 
racks on bottom of C-47 fuselage. 
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have proved to have been an impossible 
venture. 

Out of these experiences grew Lt. 
Gen. Lewis H. Brereton’s Ist Allied 
Airborne Army. On Sept. 17, this fly- 
ing army, consisting of American, 
British, Polish, and French units, 
landed behind the German forces in 
Holland. For 14 days the operation 
continued in the face of bad weather 
and strong opposition of the Luftwaffe. 
Over 4,000 aircraft and 2,800 glider 
sorties were flown during the first four 
days of this operation. While there 
were some losses because of flak, not 
a single Troop Carrier aircraft was 
shot down by enemy fighters due to 
the magnificent cover by thousands of 
fighters and bombers of the American 
8th and 9th Air Forces and of the 
Royal Air Force. 

The American divisions were re- 
supplied and reinforced and their cas- 
ualties were evacuated by air, and they 
succeeded in holding open corridors 
through which advancing ground units 
later joined them. However, weather 
interfered with the operation of sup- 
plying the British Division. Despite 
that and the heavy attack by the Ger- 
man army, the division seized all of 
its objectives and held out for nine 
days, while Allied ground forces tried 
vainly to join them at the Arnhem 
crossing of the Lek. As a result, the 
hard-won bridgehead was lost. But 
though the British lost their objective, 
they frustrated the enemy’s plans and 
the over-all operation resulted in im- 
portant Allied gains. 

Much press discussion of the Brit- 
ish division’s losing battle created an 
impression in this country that this 
great airborne attack had been a fail- 
ure. On the contrary, it was a success 
of such significance that it hastened 
the Army’s effort to develop new 


Standard glider of Troop Carrier Command is Waco CG-4, shown here just after landing in 





equipment and techniques for great 
airborne operations of the future. 

Troop Carrier Command crews per- 
forming the primary mission of troop 
carrier aviation—transportation of air- 
borne troops into combat, using trans- 
ports, gliders, and parachutes—not 
only fly through flak and enemy fight- 
ers while confronted with the most 
difficult avigation problems in mili- 
tary aviation, but glider pilots, after 
landing, join their passengers in battle 
on the ground. Troop Carrier’s sec- 
ondary mission, resupply and evacua- 
tion of the wounded from the combat 
area, is also a dangerous one. 


Broad Training Program 


Troop Carrier units were trained by 
the lst Troop Carrier Command, with 
headquarters at Stout Field, Indian- 
apolis, Ind. and nine bases scattered 
throughout the East and Midwest. Dis- 
playing its insigne depicting a falcon 
delivering a paratrooper, the com- 
mand, in addition to training Troop 
Carrier crews, assists in training air- 
borne and other ground forces person- 
nel and cooperates with other branches 
of the Air Forces in developing new 
Troop Carrier aircraft, gliders, and 
equipment. 

The Airborne Center, with head- 
quarters at Camp Mackall, N. C., trains 
airborne units of the ground forces. 
The Army’s Parachute School is lo- 
cated‘at Fort Benning, Ga. 

All paratroopers are volunteers, and 
glider troopers are specially selected. 
The rugged combined training of 
Troop Carrier and Airborne forces 
that puts both the “carrier” and “car- 
ried” personnel in shape for battle has 
already become celebrated. 

The combat zone air evacuation 
service of Troop Carrier units includes 
facilities for imstantly converting 





maneuvers. “Parallel with improvements in aircraft,” says Gen. Old, “new gliders of great 


ity are being “mage and tested. Some will be used for initial assault, other cage 
. Tow ships and gliders of the future will litt unbelievable 


capacity 
for equipment hauling 
equipment and men.” 
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Douglas C-47’s and Curtiss C-46's ; 
flying ambulances. These are map 
by skilled evacuation crews, includips 
flight nurses, and with them go 
necessary equipment, instruments, ag} 
medicines. The airplanes usually make 
their trip toward the front loaded wit 
supplies, then install stretchers to 
uate the wounded on their trip back 

Experience has taught us that swif 
action in the care of the wounded n 
only saves thousands of lives, but ; 
immeasurably improves the morale of 
those not wounded. Men who realize 
that, if hit, they will receive gqui¢ 
attention equal to that available ip 
any modern city hospital, are able tp 
face the most gruelling battles in, 
better frame of mind. 

In addition to their primary mission 
of transporting troops into combat, 
Troop Carrier aviation also carries 
the Airborne Aviation Engineers who 
follow up advancing ground troops tp 
rapidly build and repair damaged air- 
dromes. When the engineers get a 
assignment to construct a runway per- 
haps hundreds of miles away, they load 
their specially designed miniature 
tractors and bulldozers into Troop 
Carrier C-47’s or gliders. In a te 
markably short time a landing strip 
is prepared that will accommodate even 
heavy bombardment aircraft. 

Our flying equipment at present con- 
sists of the excellent C-47 which car- 
ries, 4,000-6,000-Ib. and the C-46 which 
carries about double the load of the 
C-47, We also contemplate using the 
Douglas C-54 and the new Fairchild 
C-82, the latter having the lift and 
bulk capacity to carry most of the items 
of the standard infantry division. 

Our standard glider is the reliable 
Waco CG-4A which carries about 
3,700 1b.—15 fully-equipped men, or@ 
jeep and six men, or a 75-mm. 
howitzer with crew, as well as other 
similar loads. Parallel with improve 
ments in aircraft, new gliders of grea 
capacity are being developed and 
tested. Some will be used for initia 
assault, other types for equipment 
hauling. Tow ships and gliders of the 
future will lift unbelievable loads. 

Airborne operations are limited # 
this time mainly by the capacity of the 
Troop Carrier aircraft available. The 
secondary limitation is the suitability 
of guns, tanks, bulldozers, tractors, and 
other supplies for air transportation 

The Fairchild C-82, newest craft 0 
its type, along with other innovation 
for the use of an airborne army, 
only the beginning. Bigger planes ® 
carry practically everything 
Ground Forces use, or expect to 
will be developed. Research is gom 
ahead without stint of skills, m* 
power, or materials. 
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Let's KEEP USING 
Those Contract Schools 


By JOHN H. CONNELLY 


President, Southwest Airways 


! 





Besides providing a pattern for fixed base operations, nation's 
64 ATS flight training schools have broad potentialities — hence they should not be allowed to 
lapse once they've completed their present vital war jobs. 


ITH INCREASING FREQUENCY, 

W three questions crop up in dis- 

cussions of contract pilot train- 
ing schools. 
* “What,” I am often asked, “has been 
the contribution of your own schools 
to the so-called Air Age? What, ac- 
tually, does it mean to the aviation in- 
dustry aside from proof that your 
schools have flown more than 1,200,000 
ir. with some 18,000 cadets? And, 
just what is going to become of such 
schools as yours—have they any place 
i the postwar picture?” 

I believe I can give at least partial 
aswers, but first let’s get the record 
straight. It isn’t what we at South- 
west Airways and our million-odd 
hours alone have contributed; it’s the 
contribution, collectively, of all 64 
Aeronautical Training Society schools 
that in 1939 undertook to give the all- 
mportant primary flight training for 
our Air Forces. Many of the adminis- 
trative, instruction, and maintenance 

ts which made possible our 
total were adopted from other civilian 
Contract schools, 


that light, let us consider some of 
the possibilities : 
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First, there can be no postwar Air 
Age unless thousands of airminded 
men and women want, need, and pro- 
ceed to use aircraft. What is more 
natural and logical but that a large 
percentage of the more than 200,000 
Army pilots which the civilian schools 
have trained will be the nucleus of that 
group? And that, as they fly, their 
wives, parents, and brothers inevit- 
ably will realize the advantages of air 
travel, too? 

Of course, a certain proportion of 
these young men would have learned 
to fly in the normal course of events. 
And, of course, if the civilian schools 
never had entered the training pro- 
gram, sizable numbers of pilots would 
nevertheless have been taught to fly 
by the Air Forces. But each would 
have reduced the total possible market 
as it now exists and, in turn, that pro- 
portion which would have used the air 
in the years to come. 

I most certainly do not predict that 
the day is just around the corner when 
each of us will have a plane in a home 
hangar. Nor do I think it possible 
that we can now accurately foresee the 
number of returning military pilots 


who will wish to have craft of their 
own. But there will be many who will. 
This means business for our aircraft 
factories and all the related aircraft 
industries—tire, instrument, wheel, 
and engine manufacturers, etc. More- 
over, these same planes will require: 
servicing, special repairs, and peri- 
odic overhauls, thus providing avia- 
tion employment for additional thous- 
ands of workers. 

Nor should we overlook the numbers 
of people who have been employed’ 
during the war by the civilian train- 
ing schools. A sizable number can be 
expected to become customers of our- 
peacetime aviation industry. 

The possible multiplications are al- 
most endless. Military and civilian» 
personnel training in flying, dispatch- 
ing, meteorology, avigation,, mainte- 
nance, radio, etc., will search for post- 
war jobs of a similar nature. Un- 
doubtedly positions will be found for 
many of them in a vastly-expanded air 
transport industry, which undoubtedly 
will include a system of feeder lines. 

Second, let us consider safety. By 
all means, let’s not sell short the im- 
portant advancements in this phase of 






































America's ATS flight training schools can well become important parts of its aviation industry 
by conversion to fixed base operations to provide work for war-trained personnel, such as 
these maintenance workers at Southwest Airways’ Thunderbird Field. Without exception, says 
Author Connelly, they provide a good blueprint for future fixed base operators. 


aviation, nor the many contributions 
thereto of the civilian schools. 

We need only remember that dur- 
ing World War I there was a train- 
ing fatality for every 1,146 hr. flown; 
comparing that to the average for all 
civilian contract schools of this present 
war—43,478 hr. for every fatal acci- 
dent—we see the extent of improve- 
ment. As a matter of fact, here at 
Thunderbird Field our record is 1 to 
every 130,000 hr. flown. Safety has im- 
proved at least tenfold in the past four 
years alone. 

We have learned not only how to 
achieve safety, but also how to teach it 
to others. In the years to come, this 
achievement may be regarded as one 
of the most important contributions to 
aviation of this decade. For with gen- 
eral public acceptance of the fact that 
the air can be a safer travel medium 
than even the highway, one of the few 
remaining major obstacles to universal 
use of the airplane is overcome. 

The flight instructors of today, and 
the cadets who were their pupils, will 
be the instructors of tomorrow. The 
value of safety is so deeply impressed 


Completion of their war duties is no reason the 64 ATS contract 
schools should forthwith be idle, declares author. Facilities, such 
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upon them that it will always be pres- 
ent in their teaching, regardless of who 
their pupils may be. 

At a field such as Thunderbird, 
where we have flown as many as 1,136 
hr. in training in a single day and 
where 850 hr. was the daily average 
during peak operations, safety meth- 
ods must be learned quickly. Tomor- 
row’s students also will learn that even 
though there may be as many as 50 
planes in the traffic pattern, takeoffs 
and landings can be made without in- 
cident. 

At the civilian schools there are 
hundreds of dispatchers experienced in 
helping maintain safety through cor- 
rect handling of heavy traffic. Places 
should be found for them at busy ci- 
vilian airports where their war-gaiffed 
knowledge can be fully utilized. Those 
meteorologists who have sent thou- 
sands of embryo military pilots on 
long-distance day and night cross- 
country flights with accurate weather 
information can perform the same 
function for peacetime flyers. 

The list of civilian school contribu- 
tions to the aviation industry of to- 





as these, make them ideal for rehabilitation centers, hospitals, # 


schools under G/ Bill of Rights. 















































morrow does not end there, either, 

No one can deny the effective map. 
ner in which we have Slashed the cog 
of training pilots and, at the samp 
time, lowered the elimination rat 
Each has a definite carry-over value ty 
future training of would-be pleasure 
and commercial pilots. 

According to the testimony of , 
high-ranking Army officer before q 
Congressionai committee in 1938 i 
then was costing the Army $55 per 
flight-training hour. Our rate today 
is more than 80 percent less than that 

The same holds true with respect ty 
eliminations, Before the war it wa 
not unusual for as many as 45 percent 
of a single class to fail; today, elimina. 
tions average less than 20 percent, an 
we have trained classes in which it 
was almost half again as low. 

Equally rapid strides have been 
made in civilian schools’ flight mainte. 
nance departments. It never would 
have been possible for Southwest Air. 
ways to operate, service, and main. 
tain as many as 544 airplanes daily had 
it not been for the introduction of 
“production line maintenance” and 
an overhaul depot in which major re 
pairs and overhauls were mass pro- 
duced. (See page 213, June 1943 Avi 
ation.) Faster, cheaper, better mainte. 
nance has resulted, to the everlasting 
benefit of the industry. 

It is not too early to begin thinking 
about the future of these schools which 
have done their work so well as in the 
war emergency, both civilian contract 
schools to the Army, such as Thunder. 
bird, and the many which comprise 
the CAA’s War Training Service. ln 
a majority of instances, these have 
been operated by the so-called fixel 
base operator. What is to become o 
him and of his schools? 

The latter program has reached the 
termination of its activities; the for 
mer is approaching that point. 

Let us first consider the physical 
aspects of the training schools. Orig 
nally, these schools probably averaged 
$200,000 in cost, and some—Thunder- 
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ed Field included—ran considerably 
ethan that. Almost without excep- 
on, they were later increased in size. 
Thunderbird is nearly typical of 
plants. It covers 640 acres and 
three auxiliary fields of 150 acres 
ch. Its buildings are pleasing to the 
ye, decorated in soft pastel shades 
ich blend into extensive landscap- 
and green lawns. There is an ad- 
inistration building, dining hall ca- 
le of feeding 250 at a sitting, ground 
shool and Link trainer, instruction 
mes, large recreation and canteen 
uildings, maintenance hangars and, 
of course, numerous barracks. 

The buildings, extensive landscap- 
ing and two large swimming pools, 
have all been the basis of an environ- 
ment conducive to the best in pilot 
training. 

Why not, then, utilize the beauty of 
the contract schools, and turn them 
into temporary hospitals, reassign- 
ment or rehabilitation centers for re- 
turning veterans ? 

After all, these installations are 
ideally located from a climate stand- 
pint. Almost all of them are below 
the 35th parallel of latitude, the South 
having been chosen because it afforded 
year-around flying weather. Also, all 
are located within a reasonable dis- 
tance of cities of varying sizes. 

Each operation already has a small 
hospital unit, and all have bay-type, 
four-to-a-room or larger, barrack lay- 
outs. Normal barrack capacity of 
Thunderbird, for example, is 350 beds, 
although during the training peak we 
housed as many as 817 cadets. Multi- 
ply these facilities by 64, the number 
of contract schools in the nation, and 
one Degins to see the potentialities of 
such a step. 

These are suggestions for use of fa- 
tilities already idle and those few ad- 
ditional ones which will become idle 
when the pilot training job is complete- 
ly done. Purely from the standpoint 
ot an individual taxpayer, I dis- 
like seeing a government-owned in- 
sallation lying idle if some practical, 
economical use can be made of it. And 
that particular point tindoubtedly bears 
some explanation, for it may not be 
commonly known that these 63 civil- 
ian training schools now are owned by 


ercent 
limina- 
nt, and 


its Defense Plant Corp. 

Originally, most of the schools were 
built with private capital. Later, they 
Were purchased by DPC to enable the 
Civilian operators to obtain a fair re- 
tuin on their unexpectedly large in- 
vestments, and thereafter they were 
simply leased from DPC by the oper- 
ators—at, I might point out, 
Which ch far more than repaid the gov- 
emment its entire investment. 
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the United | States government through : 


rates 





ATS and CPT schools could easily serve as postwar aviation colleges, with little or no 


modification. 


Transition would mean little more than changing uniforms of these cadets for 


“civvies,” then flight training of American youth could continue uninterrupted. 


Thus, if the schools should be util- 
ized as hospitals, reassignment or reha- 
bilitation centers, it should be entirely 
a government operation by gov- 
ernment with government facilities. 

A second possible use for the schools 
would involve continuing their opera- 
tion on much the same contractual 
basis as at present, with the civilian 
operators leasing them at a nominal 
figure in order to continue the AAF 
civilian training oragnization team- 
work which has attained such success 
during the emergency. 

I think that today all of us agree 
that the United States must maintain 
an effectively large peacetime Army, 
Navy and, particularly, Air Force. 
That means some type of mass military 
training, either voluntary or com- 
pulsory, will be necessary. For our 
Air Forces, we might well continue to 
count on the civilian-Army team to 
supply future pilots. 


Pilot Pool Essential 


While we cannot accurately antici- 
pate the demands which future events 
may make on aviation in the United 
States, we can and should maintain a 
pilot pool adequate to meet all emer- 
gencies. Prior to our entrance into 
World War II, we had but one train- 
ing center for combat pilots (at Ran- 
dolph Field, Tex.) which turned out 
approximately 275 qualified pilots a 
year. Between World War I and 
the present war, our Army trained 
only about 4,200 pilots, whereas with 
the 64 ATS schools and the stepped-up 
program, more than 110,000 now are 
being trained yearly. 

I do not recommend that we should 
continue to develop military pilots at 
this pace, but neither should we return 
to the prewar rate. And, the fact that 
pilots become “over-age,” generally 

speaking, for effective military com- 


bat service aiter they are 26, makes it 
important that we do not delay too 
long in starting our training programs. 

Besides our military training 
schools, I believe we should foster and 
continue Civilian Pilot Training. 
America today has the greatest air 
power in the world, and it is the youth 
of today who will have to maintain 
that position. 

Besides providing a backlog of mili- 
tary pilots, a CPT program would 
bring about more popular interest in 
flying, which, in turn, would stimulate 
industry and the advancement of avia- 
tion as a whole. 

Speaking of a military backlog, in 
1940—more than a year before Pearl 
Harbor—every youth selected for the 
CPT Program signed a pledge that in 
the event of war, he would join our 
armed forces. When the war did come. 
CPT was responsible for the fact that 
over 120,000 trained young men were 
available almost immediately. 

Expansion of commercial aviation 
will require young, alert, highly 
trained men for specific tasks. We can- 
not depend entirely on returning vet- 
erans to fill this need, for many of 
them will not wish to make aviation 
their career and others will be too old. 
Although many will have thousands 
of military combat hours to their 
credit, this does not necessarily mean 
they will be able to pass the strict CAA 
qualifications for airline pilot, or other 
positions in commercial aviation, with- 
out additional training. To be en- 
tirely realistic, we must concede that 
war-bred, to-hell-with-safety flying 
makes one kind of a pilot; the peace- 
time,  safety-is-foremost approach 
makes another. It seems to me there is 
a positive need now to train our youth 
for the future, and I know of no better 
way than ATS and CPT programs. 

The possibilities for continued use 
































of the civilian school training facilities 
don’t stop there—far from it. The pro- 
posals outlined here are merely among 
the most obvious and immediate. 
There is still a third possibility, and it 
is to this one that I would like to di- 
rect all possible attention. 

In brief, it is that present and for- 
mer operators of these fields, or other 
fixed base operators, avail themselves 
of the opportunity to purchase the in- 
stallations from the government. 


Transformation Features 


Speaking entirely personally, it does 
not require too great a stretch of 
imagination to see each of the contract 
schools transformed into a commercial 
operation. Because of variations in lo- 
cation and extent of facilities, obvi- 
ously not all of them are suited for 
every kind of an operation. However, 
let us examine just a few of their po- 
tentialities for a moment: 

As veterans’ technical training 
schools. Little or no modification of 
existing facilities would be necessary 
to make the average contract school 
an-almost ideal facility for giving 
aviation training under the G.I. Bill 
of Rights. Courses could include not 
only actual flight training but also 
technical training for those who wish 
to become mechanics, dispatchers, 
radio operators, meteorologists, etc. 

The barracks, recreational, and din- 
ing facilities are completely adequate 
without change. Moderate invest- 
ments in additional instructional 
equipment probably would be neces- 
sary, and aircraft for the actual flight 
training undoubtedly could be obtained 
from the Surplus War Property Ad- 
ministration at little cost for this 
particular type of an operation. More- 
over, all contract school operators have 
had sufficient experience with military 
classes of various size to know the 
volume of enrollees required to make 
such a verture a financial success. 

As comprehensive fixed base oper- 
ations. The certain upswing in all 
types of private flying after the war 
will require great numbers of fixed 
base operations. These could be the 
“here today, gone tomorrow,” coffee- 
and-hamburger type which was so 
common before the war, or they could 


be attractive, stable organizations hav- 
ing a definite place in the community’s 
economic life. We know from experi- 
ence that the former seldom, if ever, is 
either a credit to the aviation industry 
or a desirable business occupation for 
the operator himself. 

We also know from the experiences 
of the handful of prewar operators 
which fell under the latter description 
that they were a very worthwhile 
business enterprise indeeds 

I am sure that most fixed base oper- 
ators realize they cannot hope to 
achieve economic success by operat- 
ing off the old, dusty airport of yester- 
year. On the contrary, every effort 
must be made to develop these field 
bases into attractive landmarks which, 
without losing their practicability, are 
as pleasing to the eye as the modern 
business house. 

The contract schools meet this basic 
requirement very well. Thunderbird, 
for example, might well be. trans- 
formed into a fixed base appealing not 
only to the aviation enthusiasts of 
Arizona, but also to itinerant private 
flyers. Certainly its facilities are ade- 
quate for giving all types of flight in- 
struction to hundreds of students. 


Facilities Are Ready 


Its hangars are large enough to pro- 
vide temporary or permanent storage 
for private aircraft. Maintenance facil- 
ities are suitable for public offering 
of routine servicing and major repairs 
and overhauls. Special flight and tech- 
nical training courses could be offered 
to those who wished to live on the field 
and complete their instruction in the 
shortest possible time—the existing 
barracks, dining, and recreational fa- 
cilities again being entirely adequate. 

Some of the barracks could be trans- 
formed into showrooms for displays 
of new personal aircraft, or for lease 
to various dealers. Additional revenue 
undoubtedly could be realized by con- 
verting some of the facilities into a 
public restaurant, and by combining 
and remodelling barracks into attrac- 
tive quarters of the hotel or auto-court 
type for temporary guests. 

As air colleges. It seems quite likely 
that the postwar “Age of Flight” will 
have to provide for the thousands of 


This control tower could serve in peace as well as war. 


a x as 






IF 5 SRE Eee SIT 





‘teen-aged youngsters who will wish 
to make aviation their careers, 

may be interested in becoming any. 
thing from aircraft engineers to flight 


. instructors, and I see no valid reason 


why certain of the contract school 
might not become, literally, aviation 
colleges. 

It would be possible to offer training 
in any phase of aeronautics, not at all 
unlike that now available in any of the 
arts at the average university, By 
maintaining high standards of instruc. 
tion it would be possible to award de 
grees based on the grade or credit sys. 
tem, so that students could be accred. 
ited either from a liberal arts univer. 
sity to the aviation college or vice vers, 
without sacrifice of standing. 

Such an operation undoubtedly 
would require converting a large num. 
ber of the barracks into additional 
classrooms, but a_ sufficient number 
might be retained almost “as is” for 
those students who wish to live at the 
school. Once more, it is obvious that 
a majority of the present contract 
school facilities are completely satis- 
factory without modification. 

These premises and _ conclusions 
which we have offered represent an 
incomplete job of exploring the realm 
of possibility for the contract school’s 
future or, for that matter, the future 
of fixed base operators. But it does 
serve my primary purpose to point out 
that regardless of the particular typ 
of commercial venture an_ operator 
chooses to establish, the physical prop 
erties of the average contract schod 
fit in rather well. Barracks, swim 
ming pools, athletic facilities, recrea 
tion halls, dining rooms, attractive 
landscaping—all are on the plus side if 
I am correct in my assumption that 
airports must keep step with the def- 
nite architectural trend toward struc 
tures which are designed for eye a 
peal as well as economic practicability. 
They are also items to which thos 
planning postwar fixed base operations 
should give serious consideration. 

Rather than be pessimistic over the 
future of fixed base operations, simp] 
because so many of our youth hare 
been trained to fly by the armed 
forces, I am optimistic when I 
about the additional millions who wil 


. want to learn to fly so that they, 10 


can take an active part in the comitg 
Air Age. I feel certain that the pre 
gressive ‘fixed base operator—the om 
who is willing to incorporate imagim 
tion and a touch of the future in hs 
place of business—has ample oppo 
tunity to become a financially succes 
ful cornerstone of our postwar avi 
tion industry. That industry needs hit 


‘and should do everything possible ® 


help him become firmly established. 
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0 EXAMPLE OF OUR INDUSTRIAL 
N legerdemain has received more 
widespread and deserved rec- 
ognition than that which skyrocketed 
American aircraft production from 
dightly more than 2,400 planes in 
1939 to 86,000 in 1943. This produc- 
tion mita¢le wins a permanent place in 
istory. Similarly, the constantly im- 
roved design of our warplanes has 
ome a familiar story through liter- 
ly thousands of newspaper and maga- 
ine articles. 
Yet surprisingly little has yet been 
id about the research and develop- 
ental work without which better de- 
igns could not have been evolved nor 
roduction sharply increased. To an 
xtent that all too few persons realize, 
esearch has accelerated improvements 
nthe performance of American planes, 
jaterially aided in the simplification 
f designs, with consequent production 
ains, and added to the common know!l- 
dge of the science of flight. 
Among the “Big Three” of govern- 
rental’ aeronautical research — The 
‘aval Air Experimental Station at 
hiladelphia, the Air Technical Serv- 
ce Command at Wright Field, and the 
ational Advisory Committee for 
eronautics—only NACA has as its 
pecific purpose and basic raison d’etre 
he development of the science of 
ight, with equal regard for all of its 
pplications, private, commiercial, and 
ilitary, 
The Act of Congress which set up 
ACA"in 1915 clearly gave the com- 
ittee the entire vast horizon of aero- 
autics as its theater of operation. The 
“y of NACA, said the Act, shall be 
supervise and direct the scientific 
tudy of the problems of flight with a 
lew to their practical solution”. The 
gnificant words in the statement are 
Scientific study” and “practical solu- 
any aircraft manufacturer 
st; for from NACA scientific 
dy has resulted the practical solu- 
on to problems which, left unsolved, 
ould have made the 400-mi.-plus war- 
ane a ciream, the flivver plane the 
frest of hopes, and today’s air com- 
“rce, purely visionary. 
— serminate in the minds and 
‘raving boards of aviation engi- 
“rs and designers. They are still 


btedly 
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By ALLEN HARRIS, Fairchild Engine & Airplane Corp. 


Fundamental work by NACA on compressibility, cooling, stability, 
control, and other primary problems, has been a vital factor in 
American air supremacy, proving need for a sustained program 


to keep our lead. 


embryonic when the scale model and 
mockup are built. The task of NACA 
is to provide the fundamental data on 
which a new design is based and to 
assist in the research and testing work 
to bring the airplane to a satisfactory 
completion. Ina very real sense, then, 
NACA serves as a technical midwife at 
the birth of American planes. 

NACA performs its research duties 
at its own laboratories, coordinates the 
research done at other government- 
owned laboratories with that done at 
its own, encourages the conduct of 
research by other organizations and 
even by individuals, and in some cases 
—notably in the case of institutions, 
universities, and the like, that have 
suitable personnel and equipment—it 
supports all or part of their work. The 
NACA’s three research centers are: 
Langley Memorial Aeronautical Lab- 
oratory at Langley Field, Va.; Ames 
Aeronautical Laboratory at Sunnyvale, 





Calif,; and the Aircraft Engine Re- 
search Laboratory at Cleveland, Ohio. 

Oldest of these three is Langley 
(LMAL), for many years the only 
one. And many people have grown 
so accustomed to thinking of the Lang- 
ley Laboratory at Langley Field that 
they merely call it Langley Field, quite 
ignoring the fact that the field is not 
a research center at all but an impor- 
tant and busy operating field of the 
Army Air Forces. 

The Langley Laboratory, as the 
longest established, has developed most 
fully. Here the methods of organiza- 
tion and of work were first tried; 
here the first of the modern equipment 
was conceived, built, and proven to be 
workable as planned. The laboratory’s 
history is a story of continual reach- 
ing for better, more accurate results, 
more usably expressed. This research 
has not been the research of fiction in 
which men lead lives completely di- 


Importance of stability-and-control test work is indicated by work done in NACA tunnel 
built for that purpose at Langley Memorial Aeronautical Laboratory. Shown here are model 
and tunnel set-up for testing conditions corresponding to turning flight in horizontal plane. 
Vertical wires and deflecting plate ahead of model are part of équipment employed to obtain 


curving airstream. 


(Official NACA phofos.) 
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Close-up of scale model of new Fairchild C-82 Packet cargo-paratroop carrier, mounted in 
conventional upside-down position in stability-and-control test tunnel during tests covering 


landing gear fairing doors. 


vorced from the working world. 
Rather, it has been a continuous en- 
deavor, in close association with its 
world, to perceive the troubles that will 
distress the aeronautical world to- 
morrow and the day after, and the di- 
rection in which that world will de- 
velop, and to have ready against those 
days remedies for the troubles in order 
to expedite the development. 

After Langley had become thor- 
oughly established, the center of grav- 
ity of the aircraft industry began to 
shift, with the West Coast becoming a 
new center. The long-distance hand- 
ling of the problems of this new group 
was believed to be basically wrong, so 
a new laboratory was established to 
give more prompt service to the West- 
ern aircraft industry (see page 123, 
Oct. AVIATION). Known as the Ames 
Laboratory, this installation started 
with all the experience of the Langley 
Laboratory behind it, and its equip- 
ment represents the best prediction that 
could be made of the needs of the grow- 
ing industry. 

Similarly, the problem of studying 
aircraft engines, with their almost in- 
finite number of special problems, grew. 
so great that a separate laboratory, 
especially equipped and located more 
nearly in the heart of the industrial 
area of the country, was constructed. 
Here again all the experience gained 
at Langley was used to make the new 
Aircraft Engine Research Laboratory 
among the best equipped in the world. 

The Langley Laboratory remains the 
original Committee Laboratory and is 
still the largest of the three, both in 
personnel and area. It is not allowed 
to rest or become old fashioned; in- 
stead, it continues to pioneer with new 
ideas, new equipments, and new serv- 
ices for the aircraft industry. 

Research work on the problems of 
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flight conducted at Langley is done in 
one of the three departments into 
which the laboratory is divided. The 
Administrative Department handles 
administrative work, and the Technical 
Service Department provides all those 
technical services, drafting, designing, 
shops, and tools that are required by 
the Research Department in its work. 

In order that the research efforts 
may be handled more efficiently, gen- 
erally similar problems are allocated to 
one or another of eight groups, or 
divisions. Each division has a staff 
of specialists and its own wind tunnels 
or laboratories. The eight divisions 
are as follows: Aircraft Loads, Com- 
pressibility Research, Flight Research, 
Full-Scale Research, Hydrodynamics, 
Physical Research, Stability Research, 
and Structures Research. Each divis- 
ion has made large contributions to 
aeronautical science, as well as to the 
development of specific planes, engines, 
and equipment. 


Laboratory Triumphs 


The Compressibility Research Divis- 
ion has, for example, increased the 
knowledge of the airflow around aero- 
dynamic bodies at high speed and of 
the methods for designing or modify- 
ing those forms so that it will be possi- 
ble to avoid the violent increases in 
drag and structural loads that accom- 
pany the development of compressibil- 
ity effects which occur when approach- 
ing the speed of sound. 

In this work, the problems of high- 
speed flight and the effects of com- 
pressibility on aerodynamic forms and 
bodies of all types, and more espec- 
ially on wings, cowling, and fuselage, 
are studied both experimentally and 
theoretically. 

It was discovered, for instance, that 
even with the be&t forms of NACA 





cowlings, compressibility effects on th. 
cowls themselves began to be notice. 
able at speeds of about 320 mph, Jp. 
creases in drag and other troubles ap. 
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peared. A study was made in theS pf Fe 
high-speed tunnel, and the cause ff has 
the trouble was found in the form olf theo 
the cowl, which made it necessary fol It w 
the air flowing over it to excesifll bein 
sonic speeds during part of its travel high 

Accordingly, successive _ revision were 
were made in the cowl until a form was thro 
obtained in which the flow was gill veloc 
much improved that the compressibilitilg flow 
effects disappeared. At present, ther have 
is in general use on most high-speg/ pres: 
airplanes using radial, aircooled ep. while 
gines, what is known as the C-typdll the 
cowl, which is free from compressibi{m the a 
ity effects at sea level up to speeds oil redu 
better than 600 mph. W 

For many years, there has been in the | 
vense interest in the question of wham gan, 
sections should be used in the blades off of pe 
propellers. Most propellers turn am plane 
such high speeds that it is quite comm with 
mon for the tips to reach or exceef™ form 
the speed of sound, in which ca the v 
compressibility effects appear in thm and 
guise of noise and vibration. In addi remo 
tion to the compressibility effects am their 
the tips of the blades, there are alu was « 
compressibility effects at points alongm Mt 
the blade. This means that the fori engin 
of the cross section of the blade is sucifi tively 
as to cause the speed over the blade tq creas 
be above the speed of sound at thes attent 
points. incre: 

Sections calculated to make the spe of the 
of the air at all points over the bladam ers h 
remain below the speed of sound hag For | 
been investigated. In 1934, the dame drag 
relative to some new sections of thige often 
type for use in propellers were pu enlar; 
lished, but the sections did not receingm 'ts ot 
very wide acceptance by manufactu final s 
ers. The work of further improveme The 
has continued, and propeller sectiongy porta 
are available today that are much s the it 
perior to the one proposed in 19mg at the 
Nevertheless, NACA personnel cm ‘lly 




















comin 
might 
erably 
a prof 
Striki 
sulted 


gaged in this work were, quite und 
standably, excited when they fou 
that a section from the propeller bla 
of a German Me-110, shot down ! 
1940, had a section identical with a 
of those proposed in 1934. 


It was in this division that the img “4 
demonstration was made of the fund on dr 


mental character of compressibii 
effects on airfoils. These effed 
called for serious consideration, ® 
so much because of the loca) excess 
of the speed of sound, but becaust! 
the separation of the flow that ¥ 
generated. As a result of this 
vestigation, new airfoil sections * 
been devised that are relatively ™ 
from the occurrence of compressi0™ 
effects and which consequently 
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on the much better adapted for use in high- 
hotice.(M speed airplanes. NACA low-drag air- 


. Inf foils incorporate the results of this 


les ap- 
1e 8-f. 
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work. 
For the past several years a study 


has been conducted of the ram-jet 
rm off theory in connection with propulsion. 
ry fo It was found that serious trouble was 
exces being encountered in the cooling of 
travel high-speed airplanes in which there 
vision were baffles for directing flow of air 
mwall through the cylinders, because the 
vas gl velocity of sound was exceeded in the 
sibilinfll fow around the baffles. New baffles 
, ther have been devised in which these com- 
\-specifim pressibility effects are avoided and, 
ed en while the cooling effect of the air over 
C-type the engine is increased, the drag of 
essibilm the airplanes has been correspondingly 
eeds cif reduced. 

With the aid of the big wind tunnel, 
een inf the Full-Scale Research Division be- 
f what gan, in 1938, to investigate the causes 
ades f/m of poor performance in airplanes. A 
urn afm plane, stripped of all excrescences and 
e com™ with its nose faired to a streamlined 
exceefim form, was placed in the tunnel, then 
h ca#™ the various scoops, slots, cowls, flaps, 
in tim and other projections, which had been 
n addi removed, were added one by-one, and 
ects dm their effect on the drag of the airplane 
re alm was determined. 

; along Much to the surprise of aeronautic 
e form engineers, it was discovered that rela- 
is sum tively small objects produced great in- 
lade tq crease in drag in many instances. So 
t the attention was given to reducing the 

increased drag by improving the form 
e spe of the object. Here again the research- 
. blade ers had surprises in store for them. 


























id have For example, it was found that the 
he dam drag of a scoop of small dimensions 
of thigm Often could be very much reduced by 
re pime enlarging the scoop to several times 


receitfm ts original dimension, providing the 
sfacturae nal shape was aerodynamically sound. 
went The division discovered that the im- 
section POttance of compelling air to leave 
uch sim te interior of the fuselage or wings 
n 194M at the proper positions had not been 
nel ¢ tully appreciated. A stream of air 
unde COMing out of an opening at one point 
; fou Might increase the drag very consid- 
ar blaigmeTably ; yet the same stream of air from 
own i” Proper location would have no effect. 
‘ith omm Striking reductions in drag have re- 
sulted from attention to this one appar- 
ently minor point. 

In the course of this work, the effect 
on drag of the presence of scoops, 
Canopies, guns, landing gear, and 
antennas, as well as other parts that 
cesium “USt normally be fitted so that they 
use @e ect from the airplane, was worked 
at Wat. «Finally in 1940, a report was 
his ™e'ePared in which all that was known 
shat that time regarding the effect of 
Jy fgmeech things was collected and put in a 
ssibiltfe *0Ual for the use of designers. 
ly The effect of this work on aeronau- 
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tical progress has been quite conspicu- 
ous. When it first began it was quite 
common for the decrease in drag ob- 
tained by cleaning up in the full-scale 
tunnel to bring an increase in the speed 
of from 10 to 60 mph. Of late, the 
gains have been uniformly smaller and 
the aerodynamic cleanness of the pro- 
jections from the body of the airplane 
has been noticeably better. It is evi- 
dent that this basic research is finding 
its way to every-day production use. 

Through this process of cleaning up 
in the full-scale tunnel at LMAL have 
passed almost every U. S. military air- 
plane of the past six years—certainly 
all of any importance in the prosecu- 
tion of our present war. The series 


starts with the Brewster Buffalo, and 
includes the Vought F4U Corsair, the 
Grumman F6F ‘Hellcat, the North 
American P-51 Mustang, the Bell P-63 
Kingcobra, and other craft whose 





names and performances must still re- 
main unpublished. 

In the 19-ft. tunnel, work has been 
psi.—are of intricate construction and 
stability of nearly all of the new mili- 
tary designs. Models used in this tun- 
nel—a pressure tunnel operated at 35 
psi.—are of intricate construction and 
quite large. They usually are fitted 
with active propellers driven by elec- 
tric motors, and it is necessary to fit 
remote control devices for operation 
of the elevators and rudders. The 
equipment used in these tests is ex- 
tremely complex, but it makes it possi- 
ble to measure a great variety of 
quantities. 

In the two-dimensional tunnel, oper- 
ating under a pressure of about ten 
atmospheres, work has continued on 
the improvement of airfoils. The 
effect of this work can be appreciated 

(Turn to page 246) 











Airtoils, which have been greatly improved by NACA basic research, are studied by many 
means, including smoke streams as shown here. Note smooth flow around foil in lower 
illustration; center view shows angle of attack increased to 10 deg., with airflow beginning 
to separate from upper surface; and when airtoil attack is increased to 30 deg., as at top, 
airflow separates completely from upper surface. Observe turbulence behind trailing edge. 
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HOW TO GET YOUR SHARE 
Of EXPORT SALES 


CONCLUDING PART Ili OF A SERIES 


By RAYMOND L. HOADLEY, Finoncio! Editor, “Aviation” 


Here's what to do for answers to many of the problems facing every 
manufacturer or distributor who wants part of the vital foreign 


trade market. 





AVING WON THE BATTLE of war 
H production, the aircraft indus- 

try may now look ahead to a 
new battle—the battle of distribution. 
It won’t be what the industry can pro- 
duce in peacetime but what it can dis- 
tribute that will count. 

Manufacturers who get into foreign 
markets first with products that are 
within the buying power of other 
peoples. will reap the benefit of the 
overseas demand that lies ahead post- 
war. 

In. our. two preceding articles on 
foref@netrade. factors, we pointed out 
how civilian transport has broken 
down the world over; how huge trade 
balances are held in this country by 
Latin America, India, and other trad- 
ing areas clamoring to buy American 
goods; and how the industry faces 
competition from Great Britain, Can- 
ada, and elsewhere, meanwhile gaging 
the probable amount of this compe- 
tition. Now, in concluding our series, 
we'd like to aid in charting a course for 
thé wircraft prodycer who seeks a niche 
in. Uncle Sam’s .ambitious . postwar 
foreign trade program. 

The manufacturer who enters for- 
eign trade should expect—and plan— 
t® do so on a permanent long-range 
basis. He should be prepared to pro- 
tect and support his export program 
through its initial critical stage. He 
must weigh, pro and con, the ad- 
vantages of (1) indirect exporting 
through experienced professional ex- 
port middlemen, such. as manufactur- 
ers’ export agents, (2) having’ a com- 
birtation export. manager, or (3) set: 
ting: up his own export organization. | 
. Study must be- given to the -suita- 
belity-of particular planes, parts; acces- 


sories; ind instfuments for the matkets: - 
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to which they are destined, and iiiquiry 
must be made into the ability of con- 
signees to pay for shipments in a 
reasonable time. 

The first avenue of approach may be 
to a banker who operates—and possi- 
bly has branches—in the chosen terri- 
tory. The nearest branch of the 
Bureau of Foreign & Domestic Com- 
merce of the Department of Commerce 
should also be consulted. It will be 
found that both the banker and the 
Bureau are equipped to furnish up-to- 
date information on overseas markets 
and their possibilities. From the mass 
of credit information which they have 
at their finger tips—all carefully docu- 
mented and regularly revised—they 
are able to provide confidential opin- 
ions on the honesty and financial stand- 
ing of overseas importers. 

Your banker ‘may advise that a 
representative be sent to study the 
prospective foreign markets, to collate 
information, and to collect orders. If 
the manufacturer cannot afford to do 
this, be still may avail himself of the 


services of the many export. houses 
, that specialize in such operations. In 


that case he may be relieved of the 
financing problems, since these houses 
make their own arrangements with 
overseas bankers. The names of. such 
export houses can readily be secured 
from bankers. 

However, if the exporter wishes to 
build up his own foreign business he 


- must again seek information from his 


banker on the various credits under 
which exports are financed. He will be 
shown how documentary bills of vari- 
ous types are used. Actually, it is 
usually found that the banks will assist 
in financing every phase of trade, from 
the purchasing of raw miatertals to the 








































marketing of the finished products 

Officials of the foreign commer 
bureau can furnish reports on th 
tastes, buying habits, and purchasing 
power of the populations of man 
countries. They can supply th 
answers, regarding specified foreign 
areas, on such business conditions 
exchange restrictions, trade controls, 
effects of trade agreements, tariffs 
laws, and regulations. 

It is equally important for the new 
foreign trader to assess the many fact: 
ors entering into the cost of exporting. 
Some of these costs appear small but 
become large in the aggregate. Goods 
cannot always be sold f.o.b. the factory, 
It may be necessary to quote fas. 
iree alongside ship—American port ¢ 
c.i.f.—cost, insurance, and freight—the 
port of destination. So all the factory 
that enter into export, such as packing 
shipping, documentation, and the reg 
should have detailed study. — 

Eleven years ago Congress create 
the Export-Import Bank,’ a banking 
facility about which the average ait 
craft maker or distributor may kno 
little but one that might be of great 
to him in exporting. One of the put 
poses of this bank is to finance a 
facilitate exports, and it has bre 
banking powers to do so. 

The bank (1) makes loans to foreig 
nations to provide dollar exchange 
so that American exporters’ bills m 
be paid in dollars; (2) gives cretl 
lines to small exporters and import 
with good records for experience 3 
business ability, but possessing limit 
capital; and' (3) provides credit 
Latin American banks for the est 
lishment of letters of credit i 
authorizing payments against ce 
cates of completion, warehouse ® 
ceipts, or other so-called “inland doe 
ments.” : 

The bank is planning to stimu 
foreign trade through a participa 
agreement with the manufacturer. J 
der such “a line of credit, the Ex 
Import Batik purchases of disec 
the promissory notes or other obl 
tions whith ‘the foreign” pure 
gives to ‘the’ American manaiaem® 
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kuch notes will be purchased to the 

—~Bb tent of approximately 75 percent 
ithout recourse. The bank finances the 
manufacturer's out-of-pocket expenses 
o¢ raw materials and labor, and the 
janufacturer finances his real over- 
ead and profit. 

The bank will, on occasion, accord- 
ng to vice-president Eugene LeBaron, 
tance the remaining 25 percent but 
vith full recourse. To date such 
fnancing has been used by American 
panufacturers on many different types 
bf goods. 

Suppose, for example, an aircraft 
manufacturer wishes an export loan 

ducts om the bank. The application is 
Merced and reviewed by the officers of the 
N the onk to see if the project makes sense 
lasing nq if enough exchange will be avail- 
Maly ble to make repayment. Then if more 
then $20,000 is involved, it is put 
OrelsMm fore the board of trustees in Wash- 
MS Hooton for approval. The bank also 
trols a revolving credit line, limited to 
rif 20,000, which can be turned over 
any times through the commercial 
anks in New York. 

Legislation is now before Congress 
expand this bank’s capital from 
700,000,000 to around $5,000,000,000. 
is would supply additional funds for 
nancing private export enterprises. 
e trend is definitely towards addi- 
ional governmental facilities to aid 
financing the small exporter. 

Many more American manufactur- 
ts are developing their own export 
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departments than was the case aiter 
the last war. Several companies have 
created an additional division to handle 
overseas operations. Because of war 
and manpower conditions, much of the 
export development is in the planning 
stage, but many concerns which never 
have paid much attention to export are 
getting themselves export managers 
and paving the way to start operations 
as soon as the green light is given for 
private foreign trade. 

In fact now is the time for a com- 
pany to line up a good man to head its 
export department, if the organization 
does not already have one. If he is 
new at the business he should join the 
nearest Export Managers club, the 
Foreign Credit Interchange Bureau, 
and any other foreign trade organiza- 
tion that can aid him in “knowing his 
way around.” 

There are some company presidents 
who in their tyro consideration of 
establishment of export departments, 
place too much weight on the pertinent 
nationality of the prospective export 
manager—rather than on his experi- 
ence. Numerous persons who initially 
came here from other countries to get 
their education like to remain in the 
United States to take positions in ex- 
port work. But many of them have 
had no previous business experience 
either here or in their own country. 

Overseas buyers often can testify to 
the pitiful manner in which their ship- 
ments, drafts, and the like, have been 


handled by inexperienced personnel. 

Many export departments are too 
prone to rely entirely on their manu- 
fatcurers’ representative as to the ad- 
visability of extending credit to over- 
seas buyers. As a rule, any foreign 
concern that desires credit should have 
to submit data to prove it has been 
granted credit by other American sup- 
pliers or has fully met its obligations 
over a period of years. Although some 
well-established foreign buyers have a 
natural tendency to feel piqued if their 
credit is questioned, it is well to tact- 
fully check references, especially of 
those who give the names of firms here 
which do not readily “check in the 
book.” 

In conclusion, it is well for all ex- 
porters or potential exporters to bear 
in mind that in the long-run American 
exports will be limited by the imports 
we take from other countries. This 
is a fundamental of foreign trade. Any 
foreign nation can buy from us only 
to the extent of the dollar exchange 
which can be made available to its 
importers. If we consistently sell more 
to a certain country than can be paid 
for, someone here is not going to be 
paid. 

[f the aircraft industry intends to 
become a factor in American foreign 
trade, it should join all other traders 
in vigorously supporting the principle 
of two-way trade as the only means of 
building up permanent and healthy 
foreign markets. 
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North American B-25 Mitchell 
medium bomber series has earned 
enviable reputation in the hands of 
nited Nations pilots in all theaters of 
ombat. Designed in 1939 and first 
lown in 1940, this plane has been de- 
eloped through a series of changes 
prought about by tactical needs. 
Latest models of the Mitchell to 
Mter combat are the B-25H—out- 
tanding among production planes for 
S$ extremely heavy armament—and 
ne B-25]—latest improvement on the 
niginal medium bomber design. 
These are pointed examples of North 
AMerican’s design policy of ease and 
fonomy oi fabrication. In this in- 
tance the Mitchell was manufactured 
pn the basis of 48 major assemblies, 
hy one of which, theoretically, could 
be modified without necessarily affect- 
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DESIGN ANALYSIS OF 


The North American B-25 Mitchell 


By C. J. HANSEN, Chief Project Engineer, North American Aviation, Inc. 


This distinctive gun-bristling medium bomber—first warbird to 
drop "eggs" on Japan—has again and again played a strikingly 
effective role in far-flung war performances. Here's a meaty pre- 
sentation of basic B-25 makeup features and comparative details of 


models H and J. .. . 
design analysis series. 


The 11th in AVIATION'S peerless 





ing the other 47. The B-25 has under- 
gone nearly a dozen such changes with- 
out altering the basic design. 

In both models, firepower has been 
increased by addition of a tail turret, 
waist guns, moving the upper turret 
forward to improve field of fire, and 
two fixed forward-firing package guns 
on each side of pilot’s compartment. 

Nose of the B-25H is fitted with 


four machine guns and a 75 mm. can- 
non; the B-25J with two machine guns 
—one flexible and one fixed—protrud- 
ing from the bombardier’s enclosure. 
Tactical purpose of the B-25H is 
primarily for low level attack and the 
destruction of land or naval materiel 
targets, in support of ground, air, and 
naval forces. As a dual purpose plane, 
it can knock out surface forces protect- 
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Three-view aspect of North American B-25J Mitchell medium bomber. 8-25H, 
with all-metal nose and 75 mm. cannon, has dimensions identical to those 
shown above except that distance between centerlines of nose wheel and 
main landing wheels is 2 in. greater and over-all length is 2 f#.-2 in. less. 
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frploded view showing details of B-25H and B-25J. Legend: (1) 75 
nm. cannon installation, (2) four fixed .50 cal. nose guns (8-25H), 
(3) nose assembly hood, (4) bulkhead, (5) .50 cal. blister guns, 
(6) pilot's enclosure, (7) fuselage front, side frame, (8) Bendix 
upper turret, (9) nose assembly, inboard center section, (10) fuselage 
front, top frame, (11) bomb bay door, (12) fuselage top frame, 
(13) bomb bay passageway floor, (14) rear fuselage side frame, 
(15) lite raft, (16) rear fuselage, top frame, (17) horizontal 
gobilixer upper fairing, (18) tail gunner's canopy, (19) elevator, 
(20) Bell tail turret, (21) tail gunner's compartment, (22) rudder, 
(23) vertical stabilizer, ( 24) horizontal stabilizer, (25) rear fuselage, 
bottom frame, (26) rear entrance hatch, (27) inboard flap, (28) 
necelle, (29) outboard flap, (30) .50 cal. waist gun, (31) aileron, 
(32) wing center section, (33) nacelle upper fairing, (34) main 
lending gear doors, (35) outer wing panel, (36) wing tip, (37) 
main landing gear, (38) nose assembly, outboard center section, 
(39) cowling, (40) powerplant, (41) pilot's floor, (42) front entrance 
hatch, (43) fuselage front, bottom frame, (44) fuselage beam, (45) 
lower nose assembly (B-25H), (46) nose landing gear door, and (47) 
nose landing gear. Nose section of B-25J shown at lower right hes 
fred ond flexible .50 cal. guns. 
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ing the target, then proceed to bomb 
the ‘target from low altitudes. The 
B-25] is primarily a medium bomber, 
nevertheless capable of dealing with 
surface forces, 


In spite of their versatility, current 
B-25’s basically remain unchanged 
from the original, They are semi- 
Monocoyue mid-wing monoplanes pow- 
ered with two Wright 1700-hp. 14- 
l. engines. All fixed surfaces are 
netal-covered, Flight control surfaces, 
XClusive of wing flaps, are heavily 


Overall length (max.).... 
on ay RO ON See 

ing area (less ailerons).. 
Length of root chord..... 
Length of tip chord...... 
Fuselage depth (max.)... 
Fuselage width (max.)... 
Load factor (ultimate)... 
Normal gross weight..... 
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doped-fabric covered members. Count- 
ersunk rivets are used on the forward 
one-third of fuselage skin and fixed 





B-25H 
51° 3.75” 
16’ 434” 

67’ 6.704” 
577.67 sq. ft. 
154.600” 


Fundamental Design Information 


B-25]J 
Sr as" 
Same 
Same 
Same 
Same 
Same 
Same 
Same 


Same 
27,000 Ib. 
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B-25J Nose Section 


surfaces to reduce drag, and brazier 
head rivets on the aft two-thirds. 

Normal entrances and exits consist 
of two hatches in the plane’s belly, 
one under the upper turret compart- 
ment, the other aft of the waist gun- 
ner’s position. Automatically retract- 
ing stepladders are provided. 

Escape hatches are for use in crash 
landings when main entrance hatches 
are blocked, or under emergency con- 
ditions while the airplane is in flight. 

Crew for the B-25H consists of a 
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pilot. upper turret gunner, cannoneer- 
navigator, waist gunner, and tail gun- 
ner. Pilot, co-pilot-navigator, bombar- 
dier, upper turret gunner, waist gun- 
ner, and tail gunner man the B-25J. 

Both bombers now carry consider- 
ably more armor plate to afford maxi- 
mum protection for the crew and vital 
equipment. Provided also, is a rubber 
lifeboat, emergency equipment, pyro- 
technics, and the usual oxygen equip- 
ment. 


Center Section Structure 


Backbone of the B-25 is the bomb 
bay section, built integrally with the 
wing center section. To resist a major 
portion of fuselage bending loads car- 
ried by this section, 24ST H-shaped 
extruded lower longerons and Z- 
shaped upper longerons are employed. 
Fore and aft fuselage frames, to which 
longerons attach, are composed of 
24ST webs riveted to right-angle alloy 


B-25J front fuselage frame assembly: (1 and 2) Bombardier's enclosure and escape hatch, respectively, (3 
ond 4) pilot's compartment enclosure and escape hatch, respectively, and (5) fuselage front lower assembly 














extrusions. These frames are attached 
to front and rear wing spars and serve 
to introduce flight loads into the fuse- 
lage. 

Intermediate similarly constructed 
frames serve as attaching members for 
the bomb rack structure which is 
stressed to carry part of the fuselage 
loads. Top fuselage frames in this sec- 
tion support bomb hoisting loads. 

Sides of the bomb bay compartment 
are additionally supported by inter- 
mediate frames, plate ribs, rolled Al- 
clad stringers, and channels. Bomb 
rack rails which support bomb loads 
are bolted to bomb rack attachment 
frames. Roof of this compartment 
also serves as the floor of a crawlway 
which permits crew travel fore and aft 
during flight. This floor is .032 24ST 
Alclad stiffened by hat-shaped rolled 
angles and extrusions. Transverse 
shear loads are borne by the floor 
along with the top fuselage skin. At 





this section the fuselage is skinned With 
lap-jointed 24ST Alclad varying from 


.032 on top to .051 on the sides. 


Bomb bay doors have inner ang 
Inner skin is a Single 
panel lightened by circular cutouts, g. 
tached to a framework of stringers ang 
Outer skin is riveted to ang 
supported by the same framework 
Doors are hinged to the adjoining 


outer skins. 


frames. 


structure at three points. 


Wing Center Section 


The wing center section is attached 
to and supported by the intermediate 
fuselage section or bomb bay compart. 
ment. Two main spars, front and rear. 
serve to resist spanwise bending loads 
and extend 157 in. on either side oj 


fuselage centerline. 


Spars consist of 24ST aluminum 
alloy webs, .081, .064, and .051, to 
which extruded capstrips are riveted. 
A firewall of .019 stainless steel acts 
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, doubler and extends along the 


as 
ard side of the front spar web be- 


Trom fi jor 
hind the engines. Extruded stiffeners 
and Mjolted and riveted between the cap- 
Single strips strengthen the webs. 
ts, at. Landing gear beams between front 
Sand Mand rear spars begin at a point 97 


in, from fuselage centerline, and con- 
gt of .051 24ST Alclad webs and 
vertical 24ST extruded © stiffeners. 
Attached to the lower part of landing 
gear beams are gear lock fittings and 
vertical brace fittings. Vertical load 





ached Hof these fittings is applied to the web 

sdiate HM hy means of adjacent vertical stiffen- fitting loads. 
ipart- MM ers, Purpose of the landing gear beam 

rear, Mis to resist vertical loads when landing 

loads Hani while the plane is supported on the 

de of 

se B-25H front fuselage frame assembly: (1) Hood, (2) cowling, 
inum (3 and 4) pilot's enclosure and escape hatch, respectively, 
I, to (5) fuselage top, turret gunner's compartment, (6, 7) fuselage 
eted, front side assemblies, (8) armor plate floor, (9) deflector 
acts 


2 


! 
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ground by means ot the landing gear. 

An intermediate beam, known as the 
gas web, is located between front and 
rear spars and extends outward from 
the fuselage for a distance of 97 in. 
on each side. This member separates 
the two main fuel compartments and 
carries some of the flight loads. It 
consists of an .081 24ST Alclad web 
and 24ST hat-shaped stiffeners riveted 
at 10 in. intervals. 

Six center section ribs distribute a 
major portion of landing gear fitting, 
landing gear beam, and engine mount 
Wing joint plate-type 
ribs at each end of the center section 
serve to redistribute the normal shear 
and torsional moment from outer panel 





\\ 





























to center section. They are formed 
principally of .064 24ST Alclad, and 
are supported vertically by stiffeners. 
Similar ribs placed 97 and 133 in. from 
either side of fuselage centerline are 
made, respectively, of .064 and .091 
24ST Alclad and aid in distributing 
landing gear and engine mount fitting 
loads. 

Upper center section surface is 
skinned with 24ST Alclad from .032 
to .081 thick, riveted to ribs and 
transverse stiffeners, _ butt-jointed 
spanwise and lap-jointed chordwise. 
Lower center section surface is fitted 
with .051 and .064 24ST panels, re- 
movable to provide access to fuel cells 
located in the wing. Panels are stif- 


plate, (10) pilot's floor, (11) turret structure support, (12) 
fuselage front bottom assembly, (13) front entrance hatch 
cover and ladder assembly (14) nose wheel door, and (15) 
lower nose assembly. 
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17 Fuselage intermediate frame assembly: (1) Composite structure, 31 

(2) top frame, (3) crawlway floor assembly, (4) center section caus 

covered assembly, (5) bomb bay fuselage side assembly, (6) bomb of th 

sling door, (7) fuel cross-feed bracket, (8) hydraulic reservoir sup- eron 

port, (9 to 12) wing nose assemblies, (13) nacelle, aft, (14) nacelle, F 

forward, (15 to 20) main landing gear doors, and (21, 22) bomb tend 

bay doors. men 

sect 

fened chordwise by hat-sectioned form- . Main bulkhead for support of nose géa’ bie 
ers and by spanwise stringers. Fuel vutstnge.nr wt Section fittings and pilot’s compartment armor ro 

tank securing fittings are attached to Forward fuselage section extends plate fittings, is located at rear % mi 

inner surface of the panels. aft from the nose to the bulkhead at front section. : a 

Center section leading edge is con- front end of the bomb bay. This sec- Pilot’s cockpit enclosure is made ot “a 

ventionally construced of rolled 24ST tion consists of the hinged hood and Lucite or Plexiglas, and glass sheet, ee . 

Alclad skin stiffened by stringers and fixed lower “front” section on the set in metal frames and sliding panels. me 
supported by formed nose ribs. In- B-25H, or bombardier’s. compartment Floor section is an integral structural . 

board flaps constitute the center sec- on the B-25J, and pilot and upper feature of the fuselage. The 75 mm 
tion trailing edge. turret compartments on both models. cannon on the B-25H is in the crawl 4 

AV; 
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Wing Data 
yess NAGA 23017 Same 
‘oil’section (root)..... t Same 
dino Section (tip). .. --. NACA 4409R Same 
\rea, including atlerons dad = yee. 
* gANBDS. 0. cdbciccoes 8 sq. ft. 1 
|. hhallaleedd 7.48 Same 
Pe AMEMIDE. o cc ccces chic 154.600” Same 
el a ee 64.257" Same 
aerodynamic chor 

operate 16.16” Sune 
gveepback, leading edge. 4° 12° 13” Same 
Taper fatiO...- +--+ reer AS Same 
Incidence, TOOt.....+..-. 3° 0' 23 Same 
Incidence, =. ent anes 0° 30’ 0” Same 
Dihedral (L.E.), center anes a) 

wlio 585 outer” 4° 38’ 23 Same 
, 1 (L.E.), ow 

io il, s Pass aerate o's OF: 21° 39° Same 

imum tib spacing, 
veer grip coeeeese 20” Same 
imum rib spacing, 
Kerr panel wee ccecese 16” Same 


Shear webs or Spar locations : : 
"Center section, front... 15927 of root Same 
c 


ord. 
Center section, rear.... 67.27%of root Same 


chord. 
Center panel.......... 33% of root Same 
chord 


yay used by-the bombardier on the 
B-25J.. The cannon housing is on the 
leit side of pilot’s compartment under 
the cockpit floor, and serves, structur- 
ally, as a torque-box. 

Cannoneer’s compartment on the 
B-25H is known as the upper turret 
compartment on the B-25J, and is 
located behind pilot’s enclosure. It 
includes the front entrance hatch, 





wed as the loading station for the 
cannon, 

Four longerons are the largest single 
load-carrying fuselage members, and 
bear axial tension and compression 
iorces due to action of bending. Shape 
and size of each depends on the load 
carried,, and except for the extruded 
longerons in the bomb bay assembly, 
they consist of channels formed from 
24SO Alclad sheet later heat treated to 
24ST, 

Two lower longerons extend the 
full length of the fuselage. They are 
continuous within individual fuselage 
sections later bolted together to form 
i running fuselage structure. In the 
fixed portion of the front forward sec- 
tion, the left longeron (on B-25H and 
]) is a. Z-shaped member~formed of 
{31 Alclad (later heat treated). Be- 
cause of higher load factors, thickness 
ot the corresponding right lower long- 
‘ron is increased to .091. 

From the front forward section ex- 
tending back through pilot’s compart- 
tient to front bulkhead of the bomb bay 
section, lower longerons are down- 
Ward-flanged .064 24ST Alclad chan- 
nel members, reinforced along the 
kin side flange by extruded angle. 
In approximately the middle of pilot’s 
Compartment, an .081 rear section is 
Sliced in with a .064 doubler of the 
same material, 

True upper longerons int the for- 
pe section are located only between 
the bomb -bay and pilot’s compartment 
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upper turret guns, and on the B-25H is 





Fuselage rear frame assembly: (1 ) Side frame assembly, (2) life raft door, (3) top assembly, 
(4 and 5) tail gunner's compartment and canopy, respectively, (6) bottom assembly, (7) 


waist gun window, and (8) rear exit hatch. 


rear bulkhead and are .091 24SO 
formed channels heat treated to 24ST. 
They are otherwise replaced by mem- 
bers known as bombardier’s rails and 
pilot’s rails, and serve as upper ex- 
tensions of the longerons. “Breaking” 
of the upper longerons and continua- 
tion of the structural frame on a lower 
plane is made necessary by the cutout 
for the glass enclosure in pilot’s com- 
partment. 

Each pilot’s rail runs longitudinally 
along the side of the fuselage, just be- 
low pilot’s side window. Rails are at- 
tached to the fuselage finishing angle 
at the end of the gun turret compart- 
ment, extend forward, and are con- 
nected to the front bulkhead of pilot’s 
compartment. Each is a downward- 
flanged L-shaped channel member of 
091 24SO Alclad sheet (later heat 
treated) to which an extruded angle 
is riveted. Forward and aft of a bulk- 
head located approximately at the first 


frame of pilot’s enclosure, loads di- 
minish in intensity and the downward 
flange of the extruded angle is ma- 
chine tapered. 

Pilot’s compartment glass enclosure 
frame is secured by wing channel nuts 
riveted to the inner flange of pilot’s 
rail. 

Second forward extension of upper 
longerons is provided by bombardier’s 
rails which extend on each side of the 
fuselage fram a bulkhead in line with 
first pilot’s enclosure frame to the 
front of the forward front nose section 
on the B-25H. 

On the B-25J, these rails constitute 
the base of 'bombardier’s transparent 
enclosure, serve as the main structural 
members of the nose section, and are 
on a lower plane than pilot’s rails. 
From the front bulkhead of pilot’s com- 
partment forward, they are downward- 
flanged .051 24SO Alclad channel 
members (heat treated to 24ST after 
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Details of outer wing panel structure: (1) Trailing edge rib, (2) aileron false spar, (3) 
intermediate rib, (4) main spar, (5) nose rib, (6) former, (7) landing light, (8) oil tem- 
perature regulator location, (9) bolting angle, (10 to 13) bolting angle supports and 
attaching joints, and (14) flap false spar. Detail (A) shows features of flap hinge bracket, 
and details (B) and (C) represent aileron outboard and inboard hinge brackets. 





Structural features of wing tip: (1) Forward bow, (2) front former, (3 and 4) front and rear 
intermediate formers, respectively, (5) rear former, (6) rear bow, and (7) rib. 
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‘riveted to the bottom inboard side of 
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Balance Factors 


J B-25H B-25] 

Gross weight ce. location, 
wheels up Aft L.E. M.A.C. 23.2% — 25.39, Alcla 

Gross weight c.g. location, F 
wheels down Aft. L.E. shape: 
eR Serr 23.49, 

Extreme were ee Ast 
c.g. possible in : 
LE. MAC, ssiss beoss S41% 105% 

Extreme rearward positi 


on 
of c.g. ible in flight: 
Aft LR. dt 328 Ge a 28.8% 32.8% 


a , 





forming ) and are .064 thick, rearward 
Except for armor plate, fuselage js 
skinned with 24ST Alclad ranging 
from .051 to .025. 

Rear fuselage section includes the 
portion aft of the bomb bay compart. 
ment. Upper longerons are flange 
channel sections of formed and subse. 
quently heat treated 24SO Alcla/ 
sheet, diminishing in thickness from 
091 to .051 at the tail. . 

Lower longerons are broken at the 
waist gun position and consist of two 
U-channels of .081 24ST Alclad riy. 
eted together to form an H-section. 
They are reinforced along the inside 
flanges by a .091 24ST Alclad doubler 
riveted to upper and and lower flanges 
of the two U-sections. An additional 
doubler angle of .091 24ST Alclad is 


the lower U-section for a distance of 12 
in. immediately aft of the bomb bay 
rear bulkhead. Lower longerons af 
of the waist gun positions are channels 
formed of sheet Alclad of diminishing 
thickness. 

Rear fuselage skin is 24ST varying 
from .064 to .032, depending o 
stresses involved, and is riveted to 
fuselage stringers and formers in the 
usual manner. 

Fuselage frames are formed from 
sheet Alclad varying from .032 to .0, 
depending on local stress or use t 
which they are to be put as supports 
for attachment of miscellaneous flight 
equipment. Except for a few frames 
located at points of particular stress 
or those used in attachment of the var- 
ious fuselage sections, they are opel 
channels or angles provided with 
stringer cutouts, and in some casts 
with holes for passage of cables, cot- 
duits, or plumbing lines. 

Specially stressed frames, of bulk- 
heads, are located at the end of the 
front forward section where the nose 
landing gear fittings are attachel: 
two frames in the bomb bay compatt 
ment where bomb racks are installed: 
two at points of attachment of hort 
zontal stabilizer to fuselage; and two 
which carry lift loads from the wig 
into the fuselage sides at the pot 
where front and rear wing spars pas 
through the center section. The® 
frames are generally a web of shett 
metal reinforced by extruded capsttip: 
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jveted around the web permeter. 
Stringers used in the B-25H and J 
yselages are rolled sections of 24ST 
Aldad except for a few extruded 
shapes of 24ST. 


Fixed Surfaces 


Each outer wing panel is assembled 
about a main spar located at the 33 
percent chord line. Secondary false 
gars extend the length of the panel 


gructure consists of ribs pressed from 
SO and 24ST Alclad sheet, extruded 
spanwise stringers and 24ST Alclad. 
sin. Access and inspection doors are 
provided along the entire wing, most 
jing on the lower skin. 


ange! MM Quter main wing spar consists of 
ubse- I hoard and outboard sections of 24ST 
elas sheet spliced with a .064 Alclad doub- © 
from Hi ler plate. Inboard spar section is .081 
material formed with upper and lower 
t the HM U-shaped flanges serving as spar caps. 
two The web is stiffened by vertical rib 
tiv. attaching right-angle extrusions and 
ction. HH independent stiffener angles. 
nside 7 Outboard of the wing center section 
ubler HH attaching plates, the web is cut away 
anges H@ to permit installation of two oil cooling 
tonal HH ducts. Each cutout is reinformed by 
ad is, T-section extruded ring riveted 
de of MM around the cutout. Inboard spar sec- 
of 12 I tion is additionally reinforced by an 
) bay HF 081 24ST Alclad doubler extending 
s aft HM between the ribs on either side of the 
unels HH cutout. The outboard flanged web is 
shing #064 Alclad with upper and lower 
edges formed to provide spar caps. 
ryimg @ Eight flanged lightening holes are pro- 
; Of RE vided in the spar tip. 
dd to The outer wing flap false spar is 
a the HF 040 24ST Alclad with formed right- 
: angle flanges for spar caps. Between 
trom HM the endplate and the third rib, the 
064, spar of a single sheet of .040 24ST 
¢ 1 HM section riveted to upper and lower spar 
ports HE caps. Inboard web section has several 
light J cutouts to accommodate equipment. 
ames Ailerons are supported by a false 
tress HE spar of a single sheet of .040 24 ST 
va’ #@ Alclad. Formed right-angle flanges 
opel! i on the upper and lower edges provide 
with HB spar caps. The web is stiffened by 
cases HM several rib attaching angles of ex- 
con: 9% truded alloy arranged vertically along 
the solid web. 

bulk: Majority of the wing ribs are 
F the pressed from 24ST or 24SO Alclad 
nose @® Vatying from .025 to .040. All ribs 
hed: MH forward of the main spar are pro- 
pat: HM vided with flanges riveted to the skin. 
Most intermediate ribs between main 
two 

i 
ni Structural details of horizontal stabilizer: 
pass (1) Rib, (2) front spar, (3) front spar 
hese fitting, (4 to 12) brackets, (13) rear 
h eet spor, (14 to 19) elevator hinge brackets, 
a (20, 21) elevator horns, and (22) ele- 


vetor connecting tube. 
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along its trailing edge. Remaining | 








Empennage installation: (1) Contro/ ac- 
cess cover, (2) elevator, (3 and 4) front 
and aft rudder horn fairings, respectively, 
(5) rudder, (6) vertical stabilizer, and 
(7) horizontal stabilizer. 

















7 DetolA 9 i" 
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Structural details of vertical stabilizer: 
(1) Tip assembly, (2) front spar, (3) 
lower tip assembly, (4) rear spar, (5) 
rudder controi sheave support, and (6, 7) 


























rudder hinge brackets. 




















=<SsS = a 6 
A 
Sears | 


spar and false spars are formed so 
they do not contact the skin but are 
attached to stringers by means of clips. 
All ribs are provided with conven- 
tional lightening holes and stiffening 
beads. 

Wingtips are constructed of three 
ribs and several formers, all press- 
formed from Alclad sheet stock. 
Beaded lightening holes, stringer cut- 
outs, and flanges are provided in each 
inember. Contour skin is formed from 
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24SO and tips are covered with 24ST 
Alclad and attached to the wing with 
screws. 

Horizontal stabilizer is a full canti- 
lever stressed skin structure of pressed 
ribs, spanwise stiffeners, and two spars. 
Front stabilizer spar is a web of .051 
24ST Alclad spliced to a heavier web 
of .064 material where it covers the 
fuselage. Beaded lightening holes and 
angle vertical members stiffen the web. 
Top and bottom capstrips are ex- 






































truded angles riveted into place. Rea 
spar is of substantially the same con 
struction except that the web is .05) 
throughout. 

All ribs are made of .032 24ST 
Alclad with flanges acting as cap 
and stiffening beads pressed in form- 
ing. Lightening holes and stringer 
cutouts: are also provided. Stringers 
are extruded 24ST bulb angles ani 
formed J-sections. Stabilizer skin is 
025 and .032 24ST Alclad riveted ti 
the framework. 

Vertical stabilizers are similar it 
structure and are attached to the hor 
zontal stabilizer with standard AN 
bolts at the junction point of front 
and rear spars. 


Movable Surfaces 


Wing flaps of the B-25H and J are 
the trailing edge slotted type, consist: 
ing of two sections on each side of 
the fuselage. Inboard flaps extend 
from the nacelle tail cone to the side 
of the fuselage, and outboard flaps ex- 
tend from the aileron to the nacell 
cone. When in neutral position, flaps 
are sealed by a non-metallic strip a: 
tached to the upper wing surface, atl 
large slot openings on the lower sur 
face of the wing are closed by sm 
fairing doors. 

When flaps are moved to a dow! 
position, fairing doors swing upwari 
permitting flow of air up between tie 
fixed wing and the lowered flap. Rub 
bing strips of .010 half-hard steel shet 
are provided along the flap leading 
edge at two places. Actuating torqu 
of each flap is taken by a torque tube 
which extends into its interior. Flaps 
are supported by, but not hinged to tit 
torque tube. 

Flaps have power-pressed ribs and 
spanwise stiffeners. Ribs are prov! 
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with stringer cutouts and lightening 
holes. Trailing edge is formed of .032 
msT Alclad. 

Sealed type ailerons have a front 
spar and pressed ribs. Conventional 
weights are attached to the leading 
edge to obtain static and dynamic 
balance. 

Aileron main spar is 137 in. and is 
formed from .032 24ST Alclad sheet 
into a U-shaped channel, joggled on 
the outside upper and lower cap edges 
to provide for attachment of fabric 
replacement strips. Rib attaching 
angles are placed vertically on the spar 
web, Lightening holes are spaced 
along its entire length. A light false 
gar is provided as a trim tab attach- 
ing member. Ribs are formed from 
032 24ST Alclad and include formed 
top and bottom frames and beaded 
lightening holes. 

A trim tab, mounted in the trailing 

edge of each aileron, consists of a small 
metal airfoil, of rectangular plan view, ‘ 
having a U-shaped spar, triangular 
shaped ribs, and an Alclad covering. 
Hinged at three points to the aileron aa 
false spar, the tabs serve as control 
boosters in addition to trim units and 
are not balanced. 

Both elevator and rudder spars are 
formed of .040 24ST Alclad with % 
in. flanges along top and bottom sur- 
faces. Flanged holes lighten the 
structure and stiffen the spar web. 
Rudder and elevator false spars are U- 
shaped, formed from .032 24ST Alclad. 
Trailing edge ribs attach to these mem- 
bers, and brackets are used to attach 
trim tabs at three points along the 
flat surface of the spar. Nose skins 
for both members are rolled from .025 
4ST Alelad and are riveted to main 


Structural details of outboard and in- 
board wing flaps. Detail A shows features 
of fairing door assembly. 











Flap emergency 
lowering mechanism 


Inboard flap 
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DETAIL A - EMERGENCY LOWERING CRANK 





e side | 
ps ex: Flap installation, showing details of emer- 
acelle gency lowering mechanism. 
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DETAIL C - INBOARD FLAP ACTUATING HORN 

















Flaps STOWED POSITION 
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Detail A 


Elevator frame assembly: (1) Rib, and (2 and 3) 
short and long counterbalance weights, respectively. 





Aileron frame ossembly. Detail A shows in- 
board hinge bracket with heavy-duty bearing. 





Detail B 





spar flanges and rib caps. Rudde 
nose skins are provided with flange 
lightening holes. Rudder and elevato, 
trailing edges are U-shaped member 
of .025 Alclad riveted to the rib tips 
Trim tabs are constructed of shee 
metal in the conventional manner, 

Fabric covering of the elevators ang 
rudders is grade A mercerized cotton, 
doped and finished. Covering is x. 
tached to dimpled holes in the trailing 
edge rib catstrips by countersunk shee 
metal screws inserted through dimpled 
washers. Doped reinforcing tape js 
placed along the ribs before the screws 
are inserted. After insertion of the 
screws and washers, a strip of finish. 
ing tape is placed over them to provide 
a smooth surface. 









Nacelles and Engine Mount 


Engine nacelles are broken down 
into three main  divisions—engine 
cowling section, front section, and rear 
section. Engine cowling section con- 
sists of a nose ring, cowl formers, and 
cowl panels. Material is aluminum 
alloy and corrosion resistant steel, 
Front and rear sections are of conven- 
tional construction and are composed 
of longerons, frames, stringers, and 
skin. The entire structure is supported 
by the front section frames bolted to 
the bottom of the wing center section. 

Nacelle front and rear longerons are 
rolled Z-section members .091 and .064 
24SO Alclad, respectively, heat treated 
to ST condition after forming. Frames 
are typical pressed members of 24ST 
Alclad of varying thickness and have 
right-angle flanges and stiffening beads 
for added strength. 

The firewall web is made of stain- 
less steel sheet, spotwelded to a series 
of stiffening members of varying siz 
and cross section. Holes are provided 
to accommodate electrical and_hy- 
draulic lines. 

The engine mount is X4130 chrome 
molybdenum steel tubing, arc welded 
into a single unit, bolted to the wing 
structure at four points. The engine 
is attached to the mounting ring by 
cushioned dynamic fittings. Tube ¢- 
ameter§ range from 14 to 2 in. 0. D. 
with wall thickness varying from .# 
to .094. ; 

The B-25 was the first production 
medium bomber type to incorporate the 
now widely used tricycle landing gear. 

Main landing gear is of the single 
leg, half-fork, full-cantilever desig 
and is fully retractable into the engi 
nacelles. Each shock strut consist 
of a cylinder and piston, shock being 
absorbed by air and oil. Piston and 
cylinder are interconnected by for 
chrome molybdenum steel torsion Tinks 
which transmit torsional moments from 
piston to cylinder. Torsional | 
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1.064 Rudder frame assembly: (1) Typical nose 
cated rib, (2) torque tube, (3) horn cutout 
. fabric support, (4) typical trailing rib, 
jeg (5) tab bracket, (6) false spar, and (7) 
ra false spar reinforcing tubes. 

ave 
beads 


























applied during landing are transmitted 
stain- Me through the shock strut to the side 
series ME thrust brace, two trunnions, the down- 
r size lock, and the main supports. 

vided A 47-in. tire is mounted on each of 
two cast aluminum alloy drop-center- 
type wheels carried on hardened steel 
axles over which are pinned chrome 
molybdenum steel forks. All chrome 
molybdenum steel landing gear parts 
are heat treated to a tensile strength 
of 160,000—180,000 1b./sq. in. Each 
wheel of main landing-gear is equipped 
with hydraulically operated, multiple- 
disk metal-to-metal clutch type brakes. 
Nose landing gear consists of an 
at-oil shock strut and 30-in. wheel. 
Like the main landing gear, the nose 
gear is fully retractable. In retracted 
position it rests in the fuselage under- 
neath and to the right of the pilot. All 
torsion and landing loads are trans- 
mitted and reacted in the same manner 
as they are in the main gear. The 


Nose ring and removable cowling: (1) 
Engine nose ring, (2) link, cowling to 
engine, (3) cow! former, (4) engine flop 
"ng, and (5) removable cow! panel. 


AVIATION, Mareh, 1945 





nose wheel has a steering range of 60 
deg. left or right, allowing a turn with 
either main gear as a pivot point. A 
hydraulic shimmy damper is mounted 
on the strut which also incorporates a 
self-centering device to center the 
wheel when the weight of the plane is 
removed from the nose gear. 


Hydraulic System 


The hydraulic system—single-pres- 
sure type—operates the tricycle land- 
ing gear, wing flaps, cowl flaps, bomb 
bay doors, and brakes. Cowl flaps 
have separate control handles for left 
and right engines, and operation of 
either the cowl or wing flap may be 
stopped at any desired position. <A 
manually operated emergency hy- 
draulic system permits actuation of the 
different sub-systems should both en- 
gine-driven pumps fail, or when the 
airplane is on the ground with engines 
not operating. 

The Pesco 349P hydraulic pumps 
are engine-driven, two-gear, positive 
displacement types with a pressure 
limit of 1,500 lb./sq. in. for continuous 
operation, will operate in either direc- 
tion, and are completely lubricated by 
the fluid passing through. They are 





located on the engine accessory sec- 
tions and either is capable of providing 
sufficient pressure for the system. 

Fluid from the reservoir is forced 
from the pumps through lines routed 
back to the forward wall of the bomb 
bay where the lines from both pumps 
join. Check valves are provided so 
that failure of one pump will not ren- 
der ineffective the pressure produced 
by the operating pump. The pres- 
sure line continues on trom a T-fit- 
ting through a check valve and then 
through all the system lines leading 
to the selective operating systems. 


Fuel System 


An independent fuel system is pro- 
vided for each engine. Main source of 
fuel supply is from four self-sealing 
tanks, two located in each wing center 
section between the fuselage and the 
engine nacelle. Front and rear tanks 
on each side are connected by a line 
from the rear tank to an adapter to 
which a booster pump is attached. A 
check valve permits fuel to flow from 
the rear to the front tank and then 
to the engine, but prevents fuel from 
returning to the rear tank. 

Booster pumps are operated by 
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switches on pilot’s control pedestal 
switch panel. An auxiliary fuel sup- 
ply is also obtained from six small self- 
sealing tanks, three in each wing cen- 
ter section outboard of the main tanks. 
Front and outboard tanks in each 
group are connected with the rear 
auxiliary tank by a line from each 
tank aft through the nacelle to an elec- 
trically operated transfer pump. The 
transfer pump draws fuel simultane- 
ously from the three auxiliary tanks, 
pumps it through a line to the front 
main tanks. 

Each engine is fitted with type G-9 
rotary vane positive displacement type 
fuel pump located on the right-hand 
aft end of the engine. 


Oil System 


Each engine has an independent oil 
system, identical except for minor var- 
iations in oil line routings. A self- 
sealing tank is installed in the wing 


Schematic diagram of hydraulic system. 


Systern accurm. 


Brake accurn. 


76 brake 
system 











section aft of the engirfe firewall. Oil 
flows from the tank to the engine- 
driven oil pump, to the engine under 
pressure of 80-90 Ib./sq. in. 

System oil is utilized for feathering 
the propellers and is taken from the 
circulating oil by a pump, mounted on 
the firewall, which delivers the oil 
under pressure to the propeller gover- 
nor mounted on the front of the engine. 
Temperature of the oil returning from 
the engine is regulated by two thermos- 


Code 
Gai System pressure 
Suction 
EEN Idling circuit pump pressure 
[== Return flow 
Wile Hand pump pressure 
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tatically controlled type C-8 oil tem, 
perature regulators mounted in th 
center portion of ducts which open jy 
the leading edge of the wing and hay 
outlets through the upper surface g 
the wing just forward of the wing 
flaps. 


Surface Control System 


A duplicate cable control system js 
installed to actuate rudders, elevators, 
and ailerons. Each system is so de 
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igned that loss, through gunfire, of 
any one cable will not seriously cripple 
the plane. Cables are color-banded to 
jacilitate assembly, repair, and inspec- 
tion of the control system. 

Control forces originated by the 
pilot are applied to the control column, 
located on the left side of the com- 
partment, connected to a steel torque 
tube extending across the fuselage and 


tem is 
vators, 
SO de 


fuel! strainer. 


Trans PKC 
valve Wp 
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Switches 





Emergency Yj 
hand pump 
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umn horns to bellcranks in the aft 
fuselage. Adjustable push-pull rods 
connect each bellcrank to the respect- 
ave elevator horns. 

Elevators are joined by a torque 
tube connected to each elevator horn, 
and may be raised 25 deg. or lowered 
10 deg. with respect to the horizontal 
stabilizer. A bungee is incorporated 
in the elevator control system to reduce 
forces on the control column. 

Ailerons are controlled by clockwise 
and counter-clockwise movement of 


-Fixed tank 


Detail A 
Bomb bay tanks 


Booster pump 
Droppable tank 


Booster purnp 


Emergercy 
Full shut-off. 
valve contro/s 





Pilots fuel 
Au t- 
valve control 


off 






pilot’s control wheel. Cables are led 
out of the control column torque tube, 
then aft to the aileron sector on the 
rear wing spar. Maximum upward 
aileron movement is 28 deg.. down- 
ward is 14 deg. 

Rudders are actuated by hanging 
type pedals. Control cables extend 
aft along each side of the fuselage 
from the lower outboard ends of the 
rudder pedal assembly to the horizontal 
stabilizer, then outboard on each side 
of the stabilizer to rudder sheaves 


Layout showing details of fuel system. 
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at the outboard ends of the stabilizer. 
Rudders can be moved 20 deg. right or 
left with respect to vertical stabilizers. 
Loss of cables on one side of the air- 
plane will not affect rudder control on 
the opposite side. 

Elevator trim tabs are operated by 
control wheel on the left side of pilot’s 
control pedestal. Aileron trim tabs are 
actuated by the forward control knob 
on the floor of pilot's compartment, 
and the ait control knob on pilot’s 
floor operates the rudder tabs. 


Power Plant and Propeller 
B-25H’s and J’s are powered by two 
Wright 14-cyl. twin-row R-2600 en- 
gines, each rated at 1,700 hp. for take- 
off. The exhaust system uses Clayton- 
type flame-damping individual stacks 
which protrude through openings in 
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a warm engine without energizing, » P 
Performance Data to direct-crank after energizing, if qm» 
B-25H B-25J sired : P 
Critical altitude ..., 13,000 ft. 14,500 ft. lage ; 
High speed (at crit. pail iam Ignition is provided by two Scintijj, ’ 
alt., Tmal power mph. mph. . ; 
Service ceiling. — 23,800 ft. 25,500 ft. SF14L-3 magnetos’ with 14.4, 7 
to 10, t... 6.8 min. -1 min. : : 
Keele edlkeg one i breaker cams turning at half crap}. h 
engine)........... 6,600 ft. 6,900 ft. shaft-speed. Both magnetos are time 
Takeoff run to clear 4: : se 
Oita jee nen 2,700 ft. 2,410 ft. to No. 1 cylinder, and each is coolaj 
ta : ine: 
ener er by air from blast tubes running jy. 
oS RT ee 2,450 ft. 2,210 ft. ward to the front of the engine inte! 
Max. rate of climb : : : ihe: troll 
Gnilitary power at Es Each engine is equipped with Mods 
OR BONNEY. cies ociess 1,950 ft./min. 2,090 ft./min. 1685-HA Holley carburetor to which remo 
flow of air is directed by a ge eithe 
the cowling. The Jack & Heintz JH- mounted to the intake by a flexitjgm Pt ° 
5F starter may be used as a conven- joint. Main body of the air scoim 4 
tional inertia starter to directly crank is a casting containing a cold air do ™ 
unral 
Pilot's lower control pedestal: (1) Aileron and rudder tab controls, (2) hydraulic conti comp 
cap assembly, (3) rudder tab indicator plate, (4) hydraulic hand pump, (5) pneumatic Po 


emergency brake valve, and (6) pneumatic emergency brake handle. Complete pedestal i 
seen at lower right. 













Pilot's upper control pedestal: (1 and 2) 
Main control quadrant and rod assembly, 
respectively, (3) auxiliary contro! quad- 
ae e rant, (4) throttle and mixture rod, (5 
>cintill and 6) right and left carburetor heat 
14-lobe control rods, respectively, and (7) con- 
Crank. trol pulley base. Pedestal assembly is 
€ timed seen at lower left, 

 COdley 


ring, or 
£ it de. 

































ng for. interconnected by linkage and con- 
e. trolled from pilot’s control pedestal. A 
| Mode ae rmits installation of 
> whicigam OVA many 


dither filter or baffle. When the cock- 


| SCO0p it control is in the Normal position, 


pion cold air is admitted to the carburetor, 
f ~ and when contro] is in Icing, warm, 
T door 


unrammed air enters from the engine 
> Contra! compartment. 

neundiam Power plants are equipped with 
destal iM three-bladed Hamilton Standard Hy- 
dromatic, full-feathering, constant- 
speed propellers, diameter 12 ft. 7 in. 
Blade settings range from low pitch 
of 22 deg. to high of 90 deg. 


Electrical System 


B-25H and J electrical systems are 
d4y. d.c. single-wire type with the air- 
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Nacelle engine controls: (1) Pulley bracket, (2) carburetor air 
control rod, (3) propeller contro! cable, (4) mixture contro! 
rod, (5) mixture control level, (6) throttle control lever, (7) 
propeller governor control bracket, (8) propeller governor, 
(9) supercharger air control rod, and (10) engine mount. 
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plane structure serving as a common 
ground except where dual wiring is re- 
quired to prevent compass deflection. 
Nearly all of the wiring is open type, 
supported by clips and protected, where 
necessary, by insulating tubing, tape, 
or cord. Conduits inclose wiring in 
engine nacelles and wherever addi- 
tional mechanical support or electro- 
static shielding is necessary. 

A 24v. 34 amp.-hr. battery is located 
in each engine nacelle, aft of the fire- 
wall. Either battery will operate the 
electrical system, including starters. 

Two engine-driven 200 amp. 30v. 
generators, one mounted on the super- 
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Ky 


charger housing of each engine, power 
the electrical system. Each generator 
is cooled by a blast tube leading to the 
generator from just aft of the propeller 
disk. 
Radio Equipment 

Radio system consists of the com- 

mand set used for plane-to-plane com- 


munication; radio compass receiver; 
multiplace interphone system; and 


Shown here is B-25H installation of four fixed nose guns. Legend: 
(1) .50 cal. machine gun, (2) gun cover, (3) gun charger pulley 
bracket, (4) chute, (5) post assembly, (6) solenoid, (7) ammuni- 
tion box, (8) roller, (9) ammunition feed chute, and (10) trigger 
switch. Insets show ring and bead sight components. 
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emergency transmitter for use in 4 
life raft should the crew be force! 
down at sea. The B-25]J has a liaison 
set for long distance plane-to-be 
operation, as additional equipment. 

The command set includes a 1 
with two transmitters, rack with thi 
receivers, combined dynamotor pow 
supply and modulator, antenna rela 
and necessary command radio witilg 
With exception of control boxes, tit 
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75 mm. cannon installation (B- 
25H): (1) Sight, (2) trigger 
switch, (3) firing mechanism ac- 
tuator, (4) ammunition stowage 
rack, and (5) cannon mount. 


command set is located in the upper 
left forward portion of cannoneer’s 
compartment on the B-25H, and in up- 
Per turret gunner’s compartment on 
model J, 

Radio compass consists of a receiver, 
remote control box, azimuth indicator, 
rotatable loop, and terminal junction 
sib i receiver unit is a 15-tube 
: per: eterodyne with a wide frequency 
ange and is located on the forward 
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portion of the cockpit floor, on the 
right side of the plane. 

Emergency transmitter, consisting 
of a portable unit with self-contained 
generator, 300-ft. antenna, kite, bal- 
loon, signal lamp, hydrogen generator, 
and parachute attached to two canvas 
bags in which the equipment is stowed, 
is used by personnel forced down in 




















the water, and is pre-turned to the in- 
ternational distress frequency of 500 
ke. 

Interphone equipment includes an 
amplifier, one jack box for each of the 
seven stations, and throat microphone 
and headset for each crew member. 

Liaison set consists of a receiver 
and transmitter. 
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— ae 
\ re 
Weights 
WING GROUP B-25H B-25) 
' (ip.) Ib) 
Center section.............. 1,826 1,788 
fo See eee ee on 860 
PS Aa ee eee 16 
MII hac ois wales 0s dauphin 98 100 
SS Acre cee 172 174 
___ OSA ir 3,020 2,938 
TAIL GROUP 
NIUSR 6. o:n's ub ening ph tgs 188 196 
ES eae. 126 126 
"Ser oon Sooo 110 101 
MIL 5 Co ae vines oo oe 86 85 
OE Loa teres PP eles 44 510 508 
BODY ‘GROUP 
ne, RD eee 2,082 1,955 
ae GEAR 
CERN Cac UW's <das ve-0 604.0 1,578 -% 
Nae Re <A Sn Re 274 
a oj Pe was pane site Dewees 12 12 
a RSE re 1,850 1,848 
—_—— GROUP 
Ra, y Arey oer 960 914 
POWER “PLANT GROUP 
Engines as installed (2)...... 4,000 3,935 
Engine accessories........... 358 217 
Power tt controls......... 188 113 
and spinners (2)... 904 973 
Starting system... .......0.06 102 90 
LUBRICATING SYSTEM 
Tanks and protection........ 201 200 
a ae ans oe 96 243 
FUEL SYSTEM . 
Tanks and protection........ 1,200 1,025 
po a ae cee 280 284 
otal root Power anal 
, lubricating system 
ry uel So , _ 7,329 7,080 
PaeeS adage 
POU 6.65 06 66:0 cd.cce es 126 101 
Eneiace o comiii rere Fn ~~ 
EY.” , sco side oe 
le AU MMMED <5. 0 vwccciee-s 612 525 
— system - pe 
Armanent provisions. a 2,08 
Antiicing g equipment ‘(defrost- “d 
eo ee: ae 
om rT rou (oct none 
“SS: Syeer = eh 4.82 
t 223.4 
Tape tee ES ay 
Lubricating system per of 
mM ‘US ey on 5.91 
system per gal. o 
(974 ga’ = cea eae 1.52 1,34 
GROSS WEIG 
Normal gross pa A ee pope ae 
Detail A-A Alternate gross weights...... ion vis, 
Rotated 90D 36, 
°g Total weight empty....... 19,924 19,480 








Fixed blister-gun installations (left and right side): (1, 2) Cartridge feed chute retaining 
strap, (3, 4) feed chute, (5) .50 cal. machine gun, (6) link ejector chute, (7, 8 and 9) 
gun fairing assembly, (10) solenoid, and (11) charger. 


Gunnery Equipment 


The B-25H has fourteen .50 cal. ma- 
chine guns and one 75 mm. cannon, 
and the B-25J mounts twelve .50 cal. 
guns. 

The cannon assembly in the B-25H, 
consisting of type T-13 weapon 
mounted on type T-13E2 recoil mount, 
is situated in the tunnel beneath the 
left side of the pilot’s compartment. 
Cannon muzzle projects forward 
through a blast tube in the lower nose 
section and the breech extends aft to 
the left forward side of cannoneer’s 
compartment. Cannoneer loads the 
gun and pilot fires it. 

The all-metal nose forms a compart- 
ment tor the four nose guns and am- 
munition boxes. Upper portion of the 
nose is hinged to provide access to the 
guns and ammunition belts. Guns 
are mounted side by side, are charged 
by cannoneer and fired by pilot. 

Two guns are installed on each side 
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of the fuselage just outside cannoneer’s 
compartment. Attached to metal 
brackets, they are enclosed by metal 
blisters fastened to fuselage. Am- 
munition boxes are supported on a 
shelf structure at each side of cannon- 
cer’s compartment. Blister guns are 
also fired by pilot. 

The upper turret is installed on a 
support pedestal in the aft portion of 
cannoneer’s compartment. The field of 
fire of the two .50 cal. guns in azimuth 
and elevation is automatically con- 
trolled by cams and switches in series, 
allowing gunner to freely follow a tar- 
get without the bullets striking any 
part of the plane. 

Waist guns are flexible, mounted 
on a trunnion yoke, and project 
through a canvas boot in a transparent 
glass blister, one on each side of fuse- 
lage aft of the bomb bay. Each gun 
is provided with bungee cables to aid 
gunner in maneuvering during firing 
periods. Ammunition is stored on a 














Useful Load 
B-25H_ B-25J 
Lb Lb 


Crew (includin, Fees. . 1,000 1,200 
(40 gal. at 734 me 300 3 
1 trapped in system.......... 
Fuel (434 gal. at 6 Ib.)......... 2,604 2,604 
Fuel trapped in system. . 18 16 
Photographic equipment. . eos ee 31 
Pyrotechnic equipment......... 4 14 
SIARINBDS. 655. kc e ssc rees ses 580 
pale attra 00 
Useful load (normal)......... 7,50 








shelf aft of the guns and is led to them 
through fixed-feed and flexible chutes 

Tail installation consists of the Bel 
Type M-7 turret with a twin-gu 
adapter mounting two Type M2 5 
cal. machine guns. Feed chutes att 
equipped with booster motors. 

In the B-25J, the four nose gut 
and cannon are replaced by a fixti 
forward-firing .50 cal. gun and of 
flexible .50 cal. gun. The flexible gu 
operated by the bombardier, is placel 
in a ball-and-socket mount ins 
in the foremost point of the nose é 
rectly above the bomb-sighting windov 
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The fixed nose gun 1s mounted on the 
right side of bombardier’s compart- 
ment, its barrel projecting through the 
nose, and is fired by the pilot. Arma- 
ment of the B-25] is otherwise identi- 
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cal with that of the B-25H model. 


Bombing Equipment 


The bomb bay is equipped with 
fixed ladder type racks designed to 
accommodate 100 to 1,600-Ib. bombs. 
A special rack may. be installed to 
carry one 2,000-Ilb.. bomb, or another 
special rack installed to accommodate 
a torpedo. Controls enable pilot to re- 


chute, (3) rollers, 


















































lease bombs from the racks either elec- 
trically or mechanically. A manhole in 
the crawlway over the bomb bay is 
provided for ease in stringing bomb 
hoisting cables and permits inspection 
of the bomb bay during flight. 


Oxygen Equipment 


Two portable low-pressure oxygen 
units are stowed at the rear entrance 


Details of flexible waist-gun installations: (1) Bungee cable, (2) ammunition 
(4) balance assembly, 


ammunition boxes. 


and (5) 
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Upper gun turret installation: (1) Master upper turret, and (2, 3 and 4) azimuth resistor box, 
cable to motor amplidyne, and cable to brush box, respectively. 


of the bomb bay crawlway. When in 
use, one is mounted behind pilot’s seat 
and the other is attached to the for- 
ward corner of cannoneer’s compart- 
ment ceiling. 

Type AN-R-5 demand regulator is 











Tail turret installation: (1) Ammunition 
box, (2) teed chute, (3) ammunition 
booster, (4) hydraulic remote control 
assembly, (5) tail turret curtain, (6) .50 
cal, machine gun, and (7) ejected am- 
munition case deflector. 
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mounted on the side of each oxygen 
cylinder and automatically controls 
flow and dilution of oxygen. As the 
user inhales, a diaphragm is inflated, 
opening a valve permitting oxygen to 
flow through the regulator. Oxygen 


























then mixes with free air in an amour 
governed by an aneroid valve whig 
controls an air port and an OXygey 
port. At sea level the air port is ong 
and the oxygen port is closed. As th 
altitude increases, the aneroid expang 
closing the air port until finally, x 
about 30,000 ft., the air port is com. 
pletely closed and the regulator js 
livering pure oxygen. 


Instrument and Photographic 
Equipment 


Instruments on the B-25 are divides 
into four general classifications: Vag. 
uum system, airspeed system, engine 
system, and miscellaneous. Norm 
complement of instruments applicable 
to a twin-engine bombardment plan 
is utilized and offers no unusual jp. 
stallations. 

A type K-24 camera is located jus 
ait of the bomb bay in the fuselage 
rear section. Photographs are taken 
through a window in the fuselage floor, 
through a range of 50 deg. fore and 
aft of vertical. 


Cold Weather Provisions 


Three interchangeable Stewart 
Warner fuel-air heaters are used, each 
with an output of 50,000 Btu,/hr, 
Ventilating and combustion air is sup- 
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Front fuselage heating and ventilating 
system (B-25J): (1) Heating and venti- 
lating control, (2) bombardier's deicer 
panel, (3) heating and ventilating tube, 
(4) bombsight heating, ventilating, and 
defroster tube, (5) blower to flexible 
tube adapter, (6) bombardier's heating 
and ventilating outlet, (7) pilot's com- 
partment duct, (8) duct, wing to fuse- 
lage, and (9) turret compartment auxil- 
iary defroster. 


Rear fuselage heating and ventilating 
system: (1) Defroster for tail gun win- 
dow, (2) Avia defrosting heater for tail 
turret, (3) waist gun window defroster 
manifold, (4) defroster tube, (5) sys- 
tem control, and (6) heating and ven- 
tilating system, radio compartment. 
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plied by ram from openings in the 
cannon tunnel, wing leading edge, and 
external air scoops in the fuselage. 
The forward heater is located aft of 
the nose guns and supplies hot air 
for defrosting transparent areas of 
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pilot’s enclosure, and heat for pilots 
and navigator. 

Second heater extends into the left 
center section wing and supplies heat 
for cannoneer’s compartment and up- 
per turret. 











The rear heater is mounted aft Of the 
left waist gun window and furnish 
hot air for defrosting waist and tail gy 


windows. 





Provisions have been mate 


for use of electric gun-heaters wha 


needed. 


Center-section heating and ventilating system: (1) Heater inlet duct, (2) heater 
assembly, (3) pilot's auxiliary defroster, (4) heating and ventilating air duct, 
(5) fuel hose line, (6) leading edge air intake scoop, and (7) heater fuel pump. 
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There is danger im an organisation 
iart—danger that it may be mistaken 
ran organization.” —Arthur D. Little 


HERE IS NO SUBJECT concerning 
which scientific discussion is 
more active at the present time 
an the relation of research to indus- 
y, especially the place of the labora- 
ry under management. 
In Parts I and II of this series, the 
iscussion has been concerned chiefly 
ith the exposition of the advantages 
industry of participation in scientific 
search, particularly in the aviation 
dustry, and of the importance, na- 
onal and economic, of an increase in 
e volume of research work of all 
inds, 
But together with propaganda in 
vor of research there is necessary a 
udy of the best methods of organizing 
esearch work for industrial aviation 
urposes and of the conditions under 
hich such work should be conducted. 
his chapter is intended as a contribu- 
ion to the organizational problem in 
n effort to stimulate active discussion 
na subject on which little has been 
Titten as applicable to the aircraft 
esearch and development laboratories. 
It should be emphasized at the out- 
t that the organizational ideas herein 
resented are those of the writer or 
f those quoted and do not, therefore, 
ecessarily reflect the organization or 
lusiness policies of the Consolidated 
ultee Aircraft Corp. 
Tn the aviation industry, as in most 
( the large industrial enterprises, 
ere has been a remarkable awaken- 
§ to the value of research and test, 
nd a still more phenomenal growth of 
ésearch and development laboratories, 
ue to the national emergency. Many 
fronautical corporations which were 
ot Provided with research facilities 
“retolore are making such provisions, 
Smee corporations and subcon- 
nth “ng cannot afford to support 
aboratories themselves are 
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How May We Simplity 
The Postwar Laboratory? 


PART iil OF A SERIES 


By K. R. JACKMAN 


Chief Test Engineer, Consolidated Vultee Aircraft Corp., San Diego 


Mass production methods are constantly being devised or improved 
by the engineer and the researcher—to simplify the other man's 
work. But unfortunately the laboratory technicians can't apply 
such mass methods to their own labors. To expedite these crea- 
tive activities takes something else. And the mentors must ever 
be watchful that “paper work" is not confused with progress. 





combining to ma:ntain laboratories do- 
ing work for the whole industry. 

The application of an elaborate or- 
ganization to the aircraft industry in 
the past five years has undoubtedly 
aided plane production. There has 
been a tendency, however, to spend 
considerable time in preparing an im- 
pressive-looking organization chart, 
and then, with considerably less 
thought, to place men’s names in the 
chart boxes and assume that the job 
has been completed without further 
supervision and follow-up. 

Mass. production methods—that 
work on a production line—cannot be 
applied in the same manner to the en- 
gineering and research departments. 
The “red-tape” and “paper-shuffling” 
in many engineering departments, and 
to a certain degree in research and 


test offices (due primarily to this rapid 
wartime expansion and the desire of 
management to keep control) may 
have caused emphasis to be placed on 
paper work rather than on drawings 
and tests produced, and on “proper” 
routine and “procedures” within the 
department rather than on individual 
engineering initiative. 

It may well be that, in the postwar 
years, the aircraft industry can profit- 
ably consider simpler personnel organ- 
izations and less hampering red-tape 
than has been necessary to keep up 
“mass” production. The prewar method 
of using sketches and “arm-waving” 
to transmit ideas between the research 
laboratories and the shops may again 
be more economical in the months to 
come than the complete production 
drawings and “planning and schedul- 


Convair's “hydrotest’ of a Liberator wing. Improvements in rese@rch laboratory technique 
now permit one operator to load test wing by hydraulic jacks in only a few minutes. 





























MAJOR STAFF FUNCTIONS OF 








AN INDUSTRIAL LABORATORY 
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Fig. 1. Flow of (a) information, (b) service, 


and (c) development from modern research 


laboratories to industry is represented in these annular diagrams. (From "The Organization 
of Industrial Scientific Research,” by C. E. K. Mees, McGraw-Hill Book Co.) 


ing” records demanded today to cover 
single test specimens and research set- 
ups. 


What Is Organization? 


“The uninitiated look at the lines in 
an organization,” says Bichowsky, '™ 
“taken from a chart which shows the 
descent of executive authority and say 
that that is organization. The wise 
look at the lines, usually undrawn on 
a chart,’ which represent the working 
relations of the various units among 
themselves. Hence it is of very great 
importance, very early in an organiza- 
tion of a research laboratory, to set up 
the mechanism of cooperation between 
departments, while at the same time 
avoiding overlapping of authority and 
responsibility which too often marked 
relation between research and other 
parts of the company.” 

The next most important depeiiinans: 
whose relationship to research must be 
defined clearly, is engineering, or, as it 
is often called, development. This is 
the case even where research is a sub- 
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division of engineering. Bichowsky 
warns that perhaps this is the case 
where it is most important to define 
the line of demarcation of activities 
and responsibility and to work out 
methods of liaison. 

As has been pointed out in the two 
previous parts of this series, the essen- 
tial difference between engineering 
(that is to say product design) and 
research is the point of view from 
which the problem is attacked rather 
than the nature of the problem. 


Laboratory Functions 


Since the laboratory is a staff depart- 
ment of an industry, its organization 
must be such as to enable it to carry 
out staff functions related to all other 
departments of the industrial organiza- 
tion. Primary among these. staff func- 
tions, as summarized by K. Mees, ™* 
Director of the Eastman Kodak Re- 
search Laboratory, are: 


1. The provision of information a 


garding the technical and scientific 
matters in which the industry is in- 






































terested, and the supply of this inf. 
mation in a form suitable for the edy. 
cation of the employees, of the custop, 
ers, and of the general public. 

2. Service in the form of PTovisigg 
of specifications and standards for m. 
terials, the making of analyses ay 
tests, assistance in regard to difficy. 
ties, and finally to customers in rey. 
tion to problems arising from the yy 
of the product. 

3. The development of new process 
or products, utilization of by- ~Produets 
and the development of new depart. 
ments of the industry. 

Mees has expressed these functiog 
of the typical industrial laboratory by 
means of annular diagrams, as shown 
in Fig. 1. 

The service work (Fig. 1b) whic 
the laboratory provides for other & 
partments of the industry is best a. 
complished by men trained in labor. 
tory methods, possessing a scientific 
viewpoint, but working especially for 
the department needing the service 
The ideal thing would be to have, 
high-caliber chemist, physicist, met. 
lurgist, or test engineer attached d- 
rectly to the serviced department, sinc 
a man working closely with a specific 
type of problem can give the best tech: 
nical service. 

This is, of course, impracticable sinc: 
it would cost too much; but Mes 
states that from his wide experienc 
“an entirely satisfactory solution ca 
be obtained by having a man in th 
laboratory who deals with the prob 
lems of a particular department ai 
who spends a great deal of his time 
that department—doing his exper: 
ments, however, in the main researt 
laboratory under the supervision ¢ 
one of the senior executives of the t 
search laboratory. 

“As soon as this junior research ma 
meets a_ difficulty which require 
greater knowledge than he possess, 
or knowledge in a different branch @ 
science, the problem can be taken # 
by his chief and transferred to # 
other section of the laboratory, whet 
it can be studied and a solution foul 
the solution then being given to hit 
to be taken back to the manufactur 
department and put into operation.” 


The organization of the developme 
work shown in the annular diagram 
Fig. lc is founded upon pure rf 
done in the department, which unt: 
takes the necessary practical re 
on new products or processes as lof 
as they are on the laboratory scale, 
then transfers the work to speci 
velopment departments or gt0l# 
which form an intermediate stage 
tween the laboratory and the mat 
facturing department. 


The basic laboratory organizati® 
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respective of its industrial athiliations, 
ill, therefore, consist of (1) a sec- 
‘on of administration, which will be 
esponsible for the direction of the 
ork, the control of accounts, the per- 
nnel problems, and the issuing of re- 
rts; (2) a section of information, 
hich will operate the technical and 
vecialized research phases of the li- 
ary, prepare abstracts of the litera- 
re, keep in touch with the patent de- 
tment and constitute its technical 
ing, and prepare reports and publica- 
ions of all kinds ; and (3) the scientific 
ction, which will carry on the opera- 
ion of the laboratory work. 

Of these three sections, possibly the 
tion of the library function will be 
e oly one questioned by some of the 
ealers. (those who now have their 
ibrary under the engineering depart- 
ent Or aS a separate department). 
he exact organization location is not 
important, provided the research 
taff and test engineers have easy ac- 
ess to the technical literature and the 
aboratory reports are properly ab- 
tracted and cross-referenced to make 
uture use possible. (A future article 
n this series will deal more in detail on 
echnical reports and the library func- 
ion.) 


Basic Organization Types 


There are only four elemental types 
organization *”* which can be ap- 
lied to modern industry—line or mili- 
ary organization, functional or staff 
tganization, line and staff organiza- 
on, and the committee organization. 
The line organization is the oldest 
nd is based on military organizations 
t field armies. Inasmuch as this type 
emands absolute discipline and the 
ines of authority and instruction are 
igidly enforced, each man is directly 
esponsible to his superior and theo- 
tically cannot contact or receive aid 
tnstruction from any other super- 
sor except through his superior. 
The functional or staff organization 
the exact opposite of the line organ- 
ation in that lines of authority and 
struction pass from each supervisor 
each foreman. This type of organi- 
ation gives the absolute maximum) use 
tthe knowledge gained from experi- 
ce of all of the supervisors. There is 
anger in this type through lack of 
‘cipline and having too many bosses. 
Staff functions are concerned with 
ming, line functions with operation. 
e founders of industrial enterprises 
Ye usually taken staff functions upon 
tmselves, creating a line organization 
carry them out. 
scm a staff organization com- 
i. eo the advantages of both 
ne and functional types of organ- 
tion and is common in industry. In 
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a chart of this organization, the chiefs 
of the various departments or divi- 
sions are shown horizontally. These 
chiefs may have different responsibili- 
ties but their authority remains equal. 
Each man has definite staff functions 
for which he alone is responsible. 

In the committee organization is 
found a simple modification of the con- 
ventional line and staff type. The divi- 
sion heads, such as the chief engineer, 
works manager, treasurer, assistant 
general manager, etc., serve as a com- 
mittee which ‘acts on various policies 
and authorizes control procedures 
which affect the management of the 
entire company. This organization gets 
away from the absolute rule by one 
man and substitutes the more demo- 
cratic opinion rule of top key men of 
the organization. 

The committee organization, prop- 
erly used, can be a great boon to a 
research laboratory, inasmuch as the 
joint opinions of the section or de- 
partment heads, each expert in a par- 
ticular field, can more quickly solve 
technical problems and formulate poli- 
cies for the good of the laboratory than 
can even the most learned director of 
research. 

A practical illustration of the com- 
mon line-and-staff organization is that 
in the Chevrolet Motor Div. of the 
General Motors Corp., shown in Fig. 2. 
J. M. Crawford and P. A. Collins ""~™ 


give us a clear picture of the internal 
organization and functions of this 
great corporation (from which the avi- 
ation industry may learn many indus- 
trial “shortcuts”) as it existed in 1938, 
before its unnatural wartime boom. 
The chief engineer establishes all poli- 
cies and contacts with the management 
and departments within Chevrolet, and 
with Fisher Body, the styling section, 
and other corporation divisions. The 
assistant chief engineer is responsible 
for the coordination of all activities of 
the design, production, and experimen- 
tal engineers, as well as those of the 
drafting room. 

The experimental engineering divi 
sion (Fig. 3) comprises the necessary 
group to build experimental material ; 
to test and report the performance of 
experimental and production articles, 
as well as competitive products; to su- 
pervise the design-checking of produc- 
tion material; to contact with the de- 
sign-engineering division as to cor- 
rections and suggestions; and to pre- 
pare and tabulate necessary weight 
data and analyses. This department 
inust prevent defective design from get- 
ting into production and it must also 
conduct fact-finding experimentation. 

The General Motors Corp. and its 
affiliates, such as Chevrolet, Buick, 
Pontiac, etc., probably comprise the 
outstanding example of a central re- 
search laboratory serving outlying pro- 
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Fig. 2. Industrial application of line and staff functions is illustrated by this chart depicting 
an auto company’s engineering organization. (From “Experimental Procedure of Testing of 
Chevrolet,” by J. M. Crawford and P. A. Collins, “Automotive Industries." ) 


145 
































EXPERIMENTAL ENGINEERING ORGANIZATION 
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Fig. 3. Chart showing work flow within a typical automotive division evidences importance 
of practical laboratory and field tests. (From “Experimental Procedure of Testing at 
Chevrolet," by J. M. Crawtord and P. A. Collins, ‘Automotive Industries.") 


duction laboratories, each of which con- 
tributes to the central laboratory up- 
keep in payment for research services 
received. 

Still another method of classification 
of the seven principal types of organ- 
ized research laboratories in existence 
today has been given us by Mees ™**. 
These, with illustrations of each added, 
are as follows: 

1. University Laboratories—nearly 
every American university. 

2. Government research laboratories 
—Bureau of Standards, Bureau of 
Mines, Bureau of Chemistry of the 
Department of Agriculture, Forest 
Products Laboratory. 

3. Foundation research laboratories 
—Rockefeller Institute for Medical Re- 
search, Bartol Research Foundation 
of the Franklin Institute, Armour Re- 
search Foundation. 

4. Industrial research laboratories 
maintained by individual firms—E. I. 
du Pont, American Telephone & Tele- 
graph Co., Eastman Kodak Co., Gen- 
eral Electric Co., General Motors 
Corp., Consolidated Vultee Aircraft 
Corp., Lockheed Aircraft Corp. 

5. Cooperative research laboratories 
—National Canners’ Assn., Portland 
Cement Assn., Tanners’ Council of 
America, American Institute of Bak- 
ing. 

6. Industrial fellowship laboratories 
—Mellon Institute of Industrial Re- 
search, Battelle Memorial Institute. 
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7. Private consulting research labo- 
ratories—Arthur D. Little, Inc., The 
Miner Laboratories, Thomas & Hoch- 
walt Laboratories. 


"Departmental" Vs. "Cell" Systems 


Whether a laboratory is of the “di- 
vergent” type (dominated by one di- 
rector or researcher, as described in 
Part I) or of the “convergent” (staff 
rule) type there are two forms of or- 
ganization possible for the whole of its 
scientific work. These are sometimes 
referred to as the departmental system 
and the cell system. 

*“TIn the departmental system” states 
Mees, ""* “the work of the labora- 
tory is classified into several depart- 
ments—physics, chemistry, engineer- 
ing, and so on—according to the num- 
ber necessary to cover the field; and 
each of these departments has a man of 
suitable scientific attainments in 
charge.” In a large department each of 
these men will, in turn, have assistants 
responsible for sections of the -depart- 
ment, all the heads of the departments 
finally being responsible to the director 
of the laboratory. Disadvantage of this 
system is the danger of stifling initia- 
tive of younger and less experienced 
men at the bottom of the ladder. 

Under the alternative, or cell, sys- 
tem the laboratory consists of a num- 
ber of investigators of approximately 
equal standing in the laboratory, each 
of them responsible only to the direc- 
















































tor, and each engaged upon some pe 
cific research. Of course, the individy 
investigator may be provided with » 
sistants as may be necessary, Digg 
vantage of the cell system of laboratorme 
organization lies in the tendency of jp 
vestigators to become secretive, to 
fuse cooperation, and to feel resents, 
if their research work is surveyed, 
may be very difficult for a new inyes 
gator to cover the research projects , 
a “cell” co-worker who has left or } 
come ill; some valuable projects hayg 
thus been left unfinished. 

In practice, a balance between th 
departmental and cell systems of o 
ganization is essential in a researd 
laboratory. The form of organizati 
which is easiest in administration ime 
undoubtedly some modification of the 
departmental system, since only by this 
means can young students fresh from 
college acquire adequate training anf 
at the same time keep in touch with di 
ferent branches of their subject. 


Research Recently Organized 


Until the 20th Century, industrial 
research remained largely a matter of 
the unorganized effort of individual 
Early in the 1900’s a few companies 
organized separate research depart 
ments and began a systematic sear¢ 
not only for the solutions to immedi 
ate problems of development and pro- 
duction, but also for new knowledg 
that would point the way for the future. 

It was in 1900, points out Boyd ™ 
that Willis R. Whitney began research 
in a corner of one of the buildings of 
the General Electric Co. in Schene- 
tady. The United States Bureau 6 
Standards was not constituted on its 
present basis, under which organized 
research is a part of its activities, untl 
1901. And it was a few years after tha 
before the United States Bureau @ 
Mines began doing organized researe 
It was about 1902 that Charles L. Rees 
organized the Eastern Laboratory 
pioneer among du Pont’s several 
search laboratories. Frank B. Jewe 
head of the Bell Telephone Laborator 
ies, started in his career of reseattt 
in the telephone business in 1904. Am 
Eastman Kodak’s research laboratot 
was established under C. E. K. Mes 
in 1913. 

Organized research as a_sepatilt 
activity was first begun by Westité 
house Electric in 1917. The 
Research Laboratory of General Mo 
tors, now headed by Charles F. Kette 
ing, was established in 1910, althoug 
each one of the various divisions 
corporation has conducted reséil® 
independently from the time tt 
making cars. 
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wW. Walker ‘™* in 1943 in a study 
jefning the most suitable types of 
organizations to fit the sizes and 
versonnel of various companies. Sev- 
ral of his charts, applicable to war- 
‘me aircraft engineering divisions, 
night be simplified to suit postwar 
nits. 

Mr. Walker visualizes a typical engi- 
ering department handling more 
han one design project and designed 
0 operate satisfactorily with 100 to 
000 personnel. Here, the chief engi- 
er would have reporting to him three 
major department heads—the chief of 
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cts have 


reen the 
S of orgeetodynamics, who could be called the 
researimairector of research; the administra- 


‘ive engineer, who is the business man- 


nizati > F 
hgement end of engineering; and the 


; i 1 assistant chief engineer, who is respon- 
y by thi sible for the output of engineering in- 
sh fromformation to the factory. . 

ing ang Also visualized is an ideal engineer- 
vith digging department for a larger company 


in which the chief engineer is also vice- 
president and has fewer design duties 
zed =fBand more sales and policy responsibil- 
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rdustriaimities. The chief of the technical staff, 
ater cfgin this case, is responsible for all re- 
ividuakgsearch in the preliminary design of ex- 
mpanies perimental airplanes, and he is also 
depart responsible for the administration of 
- searchtie structures department. 
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e futur. mentioned earlier and in the two setups 
soyd ““Eidescribed in the paragraphs above, the 
researhmtesting and research facilities have 
dings of fMbeen depicted as allocated to the engi- 


eering department. There is consid- 
rable argument for and against the 
placement of the research laboratory 
nder engineering direction. 

“The decision whether a proposed 
laboratory is largely to undertake ex- 
sive research or is to confine itself 
or the most part to intensive investi- 
gations,” comments L, A. Hawkins,!* 
executive engineer of the General 
tlectric Research Laboratory, “is an 
mportant factor in the problem of the 
lation of the research staff to the 
ther departments of the company. In 
pel eral, two schemes are in successful 
peration. In one plan, research and 
gineering are in effect consolidated 
nder a single head, with the title of 
lef engineer or director of research, 
nd with responsibility both for re- 
‘arch and for engineering develop- 
ment and design, and often for control, 
M part at least, of factory process. In 
he second scheme, the research labor- 
ory is independent of engineering 
d factory departments, and its direct- 
8 duties in regard to them are of an 
visory character, 

. Each scheme has its advantages. 
'rect control by the research head of 
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engineering and of factory process in- 
sures the most immediate and effective 
utilization of the research findings in 
engineering development and in pro- 
duction. The second scheme, of inak- 
ing the research laboratory an inde- 
pendent department, without direct re- 
sponsibility for engineering and manu- 
facture, has the advantages of enabling 
its director to take a more detached 
view and sometimes to gain a better 
perspective of the company’s major 
problems, and to some extent of freeing 
the research staff from the constant 
pressure of commercial considerations 
and the research-facilities from the en- 
croachment of production require- 
ments, which in any well-ordered busi- 
ness must take precedence over ex- 
perimental needs.” 

Bichowsky '* believes that “research 
should in most cases be considered as 
an executive function, because its poli- 
cies are, in the long run, going to con- 
trol the future position of the organiza- 
tion.” 


He continues: “This conclusion is 
not universally accepted. In most 
organizations, the research division is 
still considered a part of engineering, 
but the tendency is to promote research 
to an executive function, as is wit- 
nessed by the fact that the most power- 
ful research organizations, such as 
General Motors, General Electric, U. 
S. Steel, etc., have frankly adopted the 
policy of independent research organ- 
ization and give to the director of re- 
search the title of vice-president. 

“The advantages of having on the 
board of directors and on the adminis- 
trative board of the company one who 
knows research—i.e., the future trends 
of the business—is so evident that the 
wonder is that more companies do not 
adopt this policy. 

“However, research usually begins 
with a comparatively small group, 
headed often by a relatively young 
man. It is not usually considered part 
of wise policy to give to such a begin- 
ner the very important position of vice- 
president. Indeed, in many cases, the 
promotion of research to independent 
status has come as a sort of reward to 
a relatively old research director as a 
result of long and meritorious service.” 

So much for opinions of several lead- 
ing research directors. Now for facts 
on the placement of research in indus- 
try: Raymond Stevens," vice-presi- 
dent of Arthur D. Little, Inc., and di- 
rector of survey of Research in In- 
dustry in which over 2,200 industrial 
laboratories employing more than 70,- 
000 people were questioned, says: 

“It is generally accepted that re- 
search, as a staff function, receives the 
direct attention and policy supervision 
of the principal executive management 


of the industrial corporation. There is 
no standard pattern for the place of 
the research department in the organ- 
ization, however, and occasional at- 
tempts are still made to subordinate 
research to production, sales (engi- 
neering), or other functions. Where 
research has been successfully estab- 
lished on a continuing basis, such sub- 
ordination to other functions is not 
general practice. 

“Committee management is found 
to be more frequent for research than 
in other organizational units in indus- 
try. Such committees represent other 
major divisions and define broad re- 
search objectives, establish policies, 
and exercise financial control. The 
research director supervises the re- 
search within the limits thus imposed. 
In the absence of such practice, equiva- 
lent provision for cooperation with 
other departments usually is provided. 

“In a majority of companies ques- 
tioned on the subject, the final de- 
cision in authorizing individual re- 
search and development projects rests 
with an officer of the company, most 
frequently the president; only 19 per- 
cent rely upon a committee, with the 
president usually a member.” 

The subject of organization as ap- 
plied to research is so broad and its 
importance to aviation laboratories in 
their formative years so vital, that only 
the high points can be covered in this 
and the following articles. In next 
month’s article (Part IV) we will 
further consider the place of the re- 
search laboratory in an aviation com- 
pany, considering whether it should be 
centralized or subdivided, a division 
of the engineering department or on 
separate status, responsible to some 
department head or to top manage- 
ment. t 

The writer will appreciate the view 
points of the readers on these highly 
controversial subjects in order that 
the information being gathered.may be 
more representative of the total avia- 
tion research industry. 


References to Part Ill 


For those researchers who wish to study 
further the subject of research organization, 
the following references may be of help. 

Note: Articles once referenced in any part 
of this series will be referred to by part number 
and by reference number, i.e., (1-4) indicates 
Part I, Reference 4. 

(III-1) The Organization of Industrial Scien- 
tific Research, by C. E. Kenneth Mees, McGraw- 
Hill Book Co., N. Y. C., 1920. 
(III-2) The Organization, Direction and Sup- 
a of Research in the Physical Sciences by 
ugh S. Taylor, Princeton Univ., Science, Mar. 
31, 1944 (Vol. 99—No. 2570). : 
(III-3) Growth of Wartime Aircraft Organiza- 
tion by E. Walker, Aero Digest, June 1943. 
(III-4) Experimental Procedure of Testing at 
Chevrolet by J. M. Crawford and P. A. Collins, 
General Motors Corp., Automotive Industries, 
Part I, Aug. 13, 1938; Part IT, Aug. 27, 1938. 
(III-5) A Report on Industrial Research as a 
National Resource—Introduction by Raymond 
Stevens, vice-president, Arthur D. Little, Inc., 
Section I of Research—A National Resource; 
II Industrial Research, Dec. 1940. 
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Rebuilding the Boeing Stratoliners 





By WELLWOOD E. BEALL, Vice-President, Engineering, Boeing Aircraft Co. 


Revealed here are the engineering details of revisions being made in 
these well-known airliners recently returned from war service—how 
they are getting Flying Fortress wings, engines, and many other key 
parts in readiness for new commercial service. 





ik BOEING STRATOLINER, built 

in 1939, was the first four-engine 

transport with a supercharged 

cabin. Flown thousands of miles over 

transcontinental and transocean routes, 

it was the only long-range high alti- 
tude transport in operation. 

When this country entered the war, 
an urgent need arose for airplanes of 
long range and proved reliability which 
the Air Transport Command could use 
to transport high ranking Army off- 
cials and important cargo to battle 
zones. Stratoliners owned by Trans- 
continental & Western Air were among 
the types the Army was looking for 
and accordingly they were taken over 
for this important transport work. 

The first Stratoliner flight made in 
Feb. 1942 from Washington, D. C., to 
Trinidad, Brazil, the African Gold 
Coast, Cairo, and return, initiated 
ATC’s transocean service. In the 
next two years the five Stratoliners 
made 3,000 ocean crossings for a total 
of 7,500,000 miles, flown in 44,911 hr. 

Upon the return of these planes for 
domestic service last year, it was 
found that they were in need of struc- 
tural reconditioning. The hard military 
use to which the planes had been put 
left scars on parts of the structure. The 
body structure was in excellent condi- 
tion although the repeated coats of 
camouflage paint were peeling badly. 
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The wings, however, were considerably 
more battered, and examination re- 
vealed that a structural overhaul by 
‘lissassembly and replacement of dam- 
aged parts would be necessary. 

The basic structure of the Strato- 
liner was almost identical with that of 
the B-17B Flying Fortress constructed 
at about the same time, and it was de- 
cided that the wing of the latest model 
Fortress, the B-17G, could be adapted 
fer use on the stratoliner with a mini- 
mum of rework. In addition, there 
were other changes which could be 
made to advantage at the time of thie 
wing change, and which would im- 
prove the flying characteristics of the 
airplane. These improvements would 
include complete new wings, horizontal 
tail surfaces, new engines and propell- 
ers, and landing gear. 

Reconversion work on the first of the 
Stratoliners, incorporating, in addi- 
tion to the major changes, many aero- 
dynamic and mechanical features de- 
veloped on the Flying Fortress, now 
has been completed and successful test 
Hights made. 

The new Stratoliner has the B-17G 
wing, slightly modified. This wing, 
full cantilever in construction with 
two main spars, hydropressed sheet 
leading edge ribs, and combination 
formed tubular interspar and trailing 
edge ribs, is similar in design and con- 
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struction to the original StratolinlillVertic 
wing. Whereas the initial Stratoligfiliplane 
wing employed 24SRT aluminum aldiine, w 
for spars and compression ribs, in timque t 
new wing all structural tubing is 4SfMlars « 
aluminum alloy. Main 

Attachment facilities and _intefos, b 
changeability features of the B-IiBles fi 
wings are the same as those on tiggmeels, 
initial Stratoliner. The wings weg those 
modified to the extent of having tlMder t 
original Stratoliner wing tips agmmds th 
outer wing leading edges. uctur 

Wing flaps of the revised Stratoling 
are those designed for the B-17G wi 
Islectrically controlled and of § 
trailing edge type, they have a re 
ward as well as a downward mo 
ment. All operating mechanism 
hinge supports for the flaps are a 
tained within the wing contour. 

The Frise-type counter-balanced 
erons, also B-17G parts, have thes 
physical characteristics as those of! 
original Stratoliner. The left aile 
includes, at its inboard end, a 
trim tab operated by irreversible # 
locking controls. 

Fuselage of the Stratoliner is m 
up of the conventional circumfertil 
formers and longitudinal stringers 
ected to Alclad sheet to form the sé 
monocoque body structure. Except 
changes required by the installa 
of the new tail landing gear aud® 
horizontal stabilizer revision, the 
tour and structural design of thet 
oliner fuselage is identical to the¢ 
nal airplane. ‘ 

Structural changes required 10" 
installation of the new tail landing§ 
and for the attachment of the + 
horizontal stabilizers were mote 
tensive than for the attachment 
new wing. The B-17G stabilizes 
considerably more area than 
the original Stratoliner and are? 
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of the attaching point of the origi- 

stabilizers. These changes called 

, revision of the body bulkhead to 

ich the front spar of the stabilizer is 

ched, revision of the bulkhead 

ich acts as an attaching point for 

rear spar, and addition of a new 

a ‘head aft of this to support the 
ier hinge support beam. Several 
mferentials and longitudinal stiff- 

3 in the body tail section were 

jed to provide necessary strength. 

A revision also was made in the body 

cone and fairing with the addi- 
in of 24 in. to the monocoque struc- 

e Skin patches around cut-outs for 

elevator and rudder torque tubes 

s were added. 

The elevators, also of B-17 design, 

nde necessary the change in the 

que tube location through the body, 
ce the larger stabilizer placed them 
ther aft. 
ratolingmVertical tail surfaces of the revised 
ratolismeplane are those of the original air- 
um alone, with the exception of the rudder 
s, in tigque tube, which is assembled with 
is 48fMllars at the body skin line. 

Main landing gear has B-17G type 
| int@mos, braces, and retracting screws, 
> B-lMles from the original plane, and 
> on tigmeels, tires, tubes, and brakes similar 
vs wel those used on the initial model. In 
der to accommodate the increased 
ds that would be imposed on the 
ucture by the higher gross landing 
ratolingmeight of the airplane—54,000 Ib. as 
1G wit 
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compared to 45,000 for the original 
Stratoliner—the tail gear thrust brace 
channel members, shear ties, and joints 
were strengthened. 

Normal retraction of the main gear 
is electrical, with an emergency manual 
retraction system operable from the 


‘accessory compartment in the body. 


An emergency air brake system, in- 
cluding a pressure storage bottle and a 
metering valve located in the fuselage, 
is connected to shuttle valves mounted 
on the brake. 

The tail landing gear treadle is simi- 
lar to the assembly originally used, ex- 
cept that B-17G tires (26 in., smooth 
contour), tubes, wheels, knuckles, and 
axles are installed. The upper frame 
and retracting screw were strength- 
ened, and the wheel well! was increased 
in size to accommodate the new wheel. 

The engine nacelle accessory cowl- 
ing and engine mounts of the new 
Stratoliner are reworked from B-17G 
assemblies. All unused openings are 
closed, and the firewall is revised 
where necessary to accommodate dif- 
ferences in power plant equipment and 
to provide passage for additional con- 
trols. The engine cowls installed on 
this airplane are B-17G assemblies 
with hydraulically operated flaps, the 
latter controlled by “open-close” valves 
on a panel in the cockpit. ; 

New Stratoliner engines—9-cyl. 
Wright Model GR-1820-G205A with 
a rated takeoff power of 1,200 hp.— 


are supported by B-17G Dynafocal 
shock mounts with accessory installa- 
tions substantially the same as on the 
original Stratoliner. Installation of 
the new engines necessitated removal 
of all turbosupercharger installations, 
carburetor and intercooler ducts, air 
filters, and all pressure and intake ducts 
in the B-17G wing. One duct inboarid 
of each inboard nacelle was left to 
provide air to the cabin. Carhburctor 
air intakes and heaters, similar to ifose 
used on the original airplane, are in- 
stalled. 

The supercharging equipment was 
removed, and all plumbing and ducts 
as well as the controls in the wing were 
adjusted to conform with the engine 
installation. Fite protection is essen- 
tially the samé-as for the B-17G air- 
planes, except that the CO, fire ex- 
tinguishing system connects to a 
carburetor air intake nozzle. 

Propellers are three-blade Hamilton 
Standard hydromatic propellers of 11 
ft. 6 in. dia. They provide fast feath- 
ering—from full “low pitch” to the 
“feather” position in 20 sec. or less. 
The propeller controls remain the 
same as those of the initial Stratoliner. 

Oil tanks of B-17B design, with a 
total capacity of 180 U. S. gal., are 
installed in the nacelles-of the new 
craft. The system is equipped with 
11-in. dia. B-17G type oil cooler with 
integral surge valves. 

An oil dilution system is provided, 


reconversion to peace time role was installation of B-17 Flying For- 
tress wings, engines, and landing gear. Ship is seen here os power 
plants and undercarriage were getting final touches. 
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with the oil solenoid valve located aft 
of the firewall and with the fuel take- 
off between the booster pump and the 
engine pump. The rest of this system 
is the same as the B-17G. 

Each wing of the new Stratoliner 
contains two engine fuel tanks and one 
feeder tank. These are of non-metallic 
design, and combined they have a mini- 
mum total capacity of 1,800 U. S. gal. 

Provisions are incorporated in each 
wing for a fuel-dump system serving 
the forward outboard (main) tank and 
the inboard tank. This system includes 
an hydraulically operated tail pipe 
actuator, controlled from the cockpit. 
The rearranged fuel supply system in- 
cludes strainers, shut-off valve, two- 
speed booster pumps, engine pumps, 
flow meters, and liquidometer fuel 
gages. No auxiliary fuel tanks are 
provided in the outboard wing panels. 
Fuel transfer between any tank in the 
airplane may be accomplished with the 








booster pumps and four fuel selector 
valves, two in each wing leading edge, 
which are connected by a cross line be- 
tween wings. 

Because of these changes, a number 
of new instrument installations were 
required. Electric tachometers and 
direct-reading manifold pressure gages 
were installed. Liquidometer fuel 
quantity indicators and fuel quantity 
transmitters replace Autosyn fuel 
level indicators. Autosyn type fuel 
flow meter gages are also installed. 
B-17G type fuel and oil pressure gages 
are installed, as well as B-17G oil 
temperature gages. 

Autosyn instruments originally oper- 
ating from 60-cycle electrical energy 
are replaced by 400-cycle instruments, 
while other instruments remain the 
same as originally. 

Flight controls of the new Strato- 
liner are substantially the same as 
those used in the original airplane, 


Contour and structure of fuselage in reconverted Stratoliners generally remains 
same as on original craft, principal changes between wing and fuselage being 


in ducting, wiring, and controls to fit new wings, engines, and landing gear. 
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although the elevator system was 
worked to bring the “no-load” ¢ set 
down to current standards. This 
done by increasing the diameter of 
initial pulleys in the system ang} 
removing the servo units. Rudder a 
tab controls are reinstalled in the hg 
tail section to conform with the empe 
nage revision. Engine and aileron 
trols are modified to accommodate ¢ 
revised power plant installation andg 
B-17 wing. 

The electrical system of the y 
Stratoliner is a 24v. — single-wig 
grounded return type. The electric 
power source consists of three ¥ 
amp. generators in parallel with ad. 
quate wiring. Generator relays, ay 
meters, voltmeter, and a. selech 
switch are included in the circuit, 
exterior power receptacle for grou 
operation is connected to the circyy 
through a relay. Two storage batter 
ies of the type used in the B-17 ai 
plane are connected to the main pow 
bus through relavs. 

Power supply for the 12vy. radi 
equipment is derived from the geherd 
power bus, and it incorporates a vol 
age regulator of the carbon-pile typ 
adjusted to the desired valve. 

The starter system is identical t 
that of the original airplane, excep 
that induction vibrators are used i 
place of the former booster coils. 

Alternating current is supplied 
two 400-cycle inverters operated alter 
nately. These inverters supply a 
power to the central buses, one dj 
which is 115v. and the other 26v. ! 
voltmeter and switch are provided t 
indicate the voltage at both the 26 ani 
the 115v. taps. 

Each engine is provided with a {ud 
flow-meter having a capacity of If} 
1000 Ib. per hr. Fuel quantities pas 
ing to each engine are shown on i 
instrument panel by two dual indica 
ors, operating on 26v. 400-cycle ac. 

The two-speed electrical fuel boo 
pumps installed on the main and i 
board tanks are controlled by switche 
in the cockpit which operate from tit 


ed te 








© Following initial test flights of the | | 
re-built Stratoliners, R. C. Loomis | 
| TWA engineering supervisor, reported 
| that "the stability of the Model 3078! | 
is greatly improved over that of the 
Model 307B [the designation before | 
re-conversion]. The static and dy 
namic stability is more 
throughout the CG range from n 
| percent MAC to 26.5 percent 
This means that the pilot reaction 

| be more favorable, and the utility of 
| the airplane will be greatly im 
proved.” 
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CXCHE4y. direct current power source. 
ised i Rewiring of the retracting motor 
Is. ircuits is carried out to conform with 
lied by he revised landing gear operating 
d alte vstem. Landing gear safety switches 
ly acre installed so that retracting of either 
“a “Manain wheel is prevented, unless both 
OV. “Miwheels are off the ground. 
5 ‘iy «External lighting circuits are modi- 
©) ai@ied to accommodate sealed-beam land- 
. fang lights, which are controlled 
1 a {ud 
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through relays rather than by direct 
switching, and there is a_ separate 
courtesy light. 

Leading edges of the principal flight 
surfaces on the new airplane are de- 
iced in the same manner as on the 
original airplane, and the same equip- 
ment is employed, except that B-17G 
de-icer boots are used on the new sur- 
faces. Propeller and carburetor anti- 
icing is provided as formerly, but tub- 


- Wertical tail surfaces on revised Stratoliner are those of initial craft, 
“except that rudder torque tube is assembled with collars at fuselage 
skin line. New bulkhead was put in fuselage to bolster rudder-hinge 
“support beam, and several circumferentials and longitudinal stiff- 
_— were added in tail section. 


Still bearing Air Trans- 
port Command insignia, 
Stratoliner here: presents 
graphic evidence of one 
of major changes — in- 
stallation of B-17 stabi- 
lizers, elevators, and tail 
wheel. W‘th considerably 
more area than original 
stabilizers, new units are 
installed farther aff, as 
can be seen by markings 
on fuselage side. 


ing connections at the body-wing joint 
are revised to suit the new wing instal- 
lations. The tubing in the aft end of 
the fuselage is relocated to conform 
with the change in the tail surfaces. 

With these revisions and improve- 
ments, we feel the new Boeing Strato- 
liners now rate with the best of the 
transport planes available today for 
commercial use. A good plane has 
been made even better. 
































Determining Bend Radius 
—Via Analytical Approach 


By GEORGE GERARD, Senior Research Engineer, Republic Aviation Corp. 


Detailed here is a useful method for ascertaining minimum bend 
radii for new materials and for establishing test procedures. 





XTENSIVE use of aluminum alloy 
Ry sheet in aircraft structures is 

based upon ease of formability of 
the material as well as its strength- 
weight advantage. 

Commonest of all forming operations 
is the simple bend, which has wide ap- 
plication in structural elements 
throughout the plane. Stringers and 
longerons employ bends almost ex- 
clusively ; straight flanges provide sta- 
bility in unsupported regions of light 
gage members. 

The structural efficiency of these 
components depends to some extent 
upon the smallest bend radius that can 
be employed successfully to form the 
part. A small bend radius on a light 
gage stringer or longeron will increase 
the crippling strength of the section, 
since the buckling strength of each ele- 
iment in the cross-section is a function 
of the end fixity provided by the radius. 
Similar conditions are encountered for 
flanged members. These considera- 
tions indicate that minimum bend radii 
have an important rdle in practical 
elastic stability problems. 


Most minimum bend radii for 
materials in common use have been 
determined by trial-and-error method. 
Tests conducted in the shop yield re- 
sults which are analyzed for consist- 
ency. The smallest bend radius for the 
material thickness at which 100 per- 
cent consistency is achieved is usually 
taken as the minimum value for the 
particular sheet gage tested. 

Recently, the general subject of 
formability has been treated objec- 
tively and the literature overwhelm- 
ingly indicates the usefulness of an 
analytical method.>? Resolving of 
forming problems into basic elements 
in stress analysis, coupled with the 
science of metals, has resulted in a 
rational approach to these problems. 

It is realized that sheet metal form- 
ing is a problem of a highly practical 
nature, yet an understanding of ma- 
terial properties under the stress con- 
ditions imposed in forming is essential 
if efficient use of the material consistent 
with an accurate stress analysis is to 
be -realized. 

The method of analytical approach 


Fig. 1. Graph showing typical strain distribution. 


Fracture , 























oO 























152 


° 
---|eoo f-\o 


























to the problem of minimum bend radi 
has proved valuable in predicting sy) 
radii for new materials and for estab. 
lishing test programs. The empiricy! 
data required can be readily obtaing 
in the laboratory, and the evaluation of 
the data is simplified by use of ang 
graphic chart. 


Bend Radius Problem 


Principal parameter involved jp 
bending is the ductility of the materia) 
to be formed. In tables of materia 
physical properties, elongation in a2. 
in. gage length of a standard tensile 
specimen is given as a measure of 
ductility. While the true value of this 
measure is subject to debate, the sin- 
plicity of the concept makes it readily 
employable in the bend radius problem. 

Validity of applying tensile test 
elongation data to bending problems is 
widely supported. 1 *:* It is generally 
assumed that the stress-strain conti- 
tion imposed in forming a_ bend is 
identical to that existing in pure tet- 
sion if the material has not previously 
been subjected to appreciable «ni-t- 
rectional cold working. 

Use of tensile test data is further 
justified by the consideration that a 
bend failure is characterized by crack 
ing which initiates at the outer surface 
an obvious tension failure of the outer 
fibers. 

The length of metal subjected 1 
strain in bending, which is a function 
of the radius and angle of bend, is re 
ferred to as the bend gage length. F.% 
Shanley! and Wm: Schroeder? show 
that bend gage lengths are consider 
ably less than the standard tensile spec 
men gage length of 2 in., and thal 
greater elongations are encountered it 
these short gage lengths. 

The latter conditien can be readil 
appreciated if elongation is considert! 
to be composed of two phenomena—tt 
very great local elongation on «at! 
side of the fracture, and the muti 
smaller uniform elongation throughot 
the gage length of the material remit 
irom the fracture region. This is ¢t 
dent in Fig. 1. As smaller gage lengt 
are considered, the local elongation ® 
the fracture region becomes a greal 
part of the total, and conseq 
e end of 


1,2 (All references are collated at th 
this article, page 155) 
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naterial 
in a2-M@Mereater elongation values will result. 
tensile MB Requisite elongation data for the 
sure of Msmall gage lengths of bends are ob- 
of this Mtained by employing the photo-grid 
he sin- MMechnique.*» * Briefly, the method in- 
readily Mivolves reproducing a fine grid on the 
roblem MMreduced section of a standard tensile 
le test Mispecimen. The preparation of the 
lems is fspecimen and photographic emulsion 
nerally Ms amply detailed by G. A. Brewer and 
condi MR. B. Glassco.*» 4 
vend sf Fig. 2 shows two specimens with 
ire ten- Miprids reproduced on the surfaces. The 
‘viously Migrid used in the tests was accurately 
wni-d- Mitlrawn to a large scale and reduced to 
an over-all length of 2 in. The lines 
further MMvere 0.020 in. apart and approximately 
that 2.002 in. wide. 
r crack: Elongations in successive pairs of 
surface, Mines were measured along the center- 
ie outer ine of the tensile specimen with the 
id of a modified cathetometer. Data 
cted Mor a typical specimen are plotted in 
unction ig. 1. 
1, is te- 
1. FR Test Specimen 
shor fi Dimensions of the standard tensile 
ynside MpPecimens are those specified by 
espe STM. Usually, the ‘specimens are 
nd that MFUt cross-grain since this orientation is 
tered it fmme'itical in bending. In addition, it was 














nown that ultimate elongations for 


readily MePeCiMens so orientated were slightly 
ssidere! Wer than for with-grain specimens. 
na—t fie Elongation values in a given gage 


ength have been found to increase with 
mcreasing sheet thickness. This varia- 
Hon is particularly noticeable in a small 
age length as is evident from the 


yn eat 
> much 
nughout 

remote 


; is evr ollowing ultimate strains obtained for 

lengtis send 24SO in a 0.15-in. gage length: 

ation 1 — Ultimate Strain 

greatt! m. ercent 

quently 0.025 Ys 28 
ii 040 33 

ee 0.091 40 
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To obviate testing various thick- 
nesses of sheets, it was decided to test 
only 0.040 in. specimens and use these 
results in all calculations. Slight error 
is incurred for the range of formed 
sheet predominantly used, i.e., 0.025 to 
0.064 in. material. In the heavier 
gages, the predicted bend radii are con- 
servative and, thus, it would be desir- 
able to test 0.125 in specimens for 
accurate bend radii determinations in 
this range. 


Ultimate Strain 


The local strain distribution over the 
tensile specimen constitutes ‘the only 
empirical data required. In minimum 
bend radius calculations, these data are 
most useful when in the form of a 





Fig. 2. Tensile specimens with grids reproduced on reduced sections. 


curve of average ultimate strain versus 
gage length. Curves of this nature are 
derived directly from the strain dis- 
tribution in Fig. 1. 

The: abscissa in this figure repre- 
sents distance along the centerline of 
the reduced section of the tensile speci- 
men. Therefore, any arbitrary length 
which includes the fracture is consid- 
ered a gage length. 

Reconsider Fig. 1. A gage length is 
so chosen as to include the fracture as 
the axis of symmetry. The ultimate 
elongation in this gage length is the 
area under the curve included between 
the two end points, —* and ++; 

z 


° -/ e (x) Az ‘1) 


—r 


Fig 3. Typical curve of average ultimate strain versus gage length. 
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- During the bending process, th MH jun 
outer fibers are elongated by th ang 
amount e, (Fig. 4) while the inne MH 4: 
fibers are compressed, e-. The locus of 
points between the extreme inner anj 
outer surface fibers which do not ey. 1 
perience any elongation during bending J 
defines the neutral axis. giv 
For a cross-section of small curya. len 
ture (R»t), the neutral axis js Jp. (4) 
cated almost equidistant from the two Mm 
surfaces. Sections of large curvature Me | 8 
(R-—t) have the neutral axis dj. a 
placed toward the inner surface. Mirj. R/ 
mum bend radii, by their very char. val 
acter, are sections of large curvature Ri 
and consequently there is an inward Wi 
neutral axis displacement. rad 
The length AB is taken at the neutral at 
axis (Fig. 4) as a gage length. Then 
from the similar triangles OAB and 
Fig. 4. Strain conditions exist- xr “ mentee reneioniy . 
ing in idealized sheet metal bend. re — des 
3 3) cul 
R Ki Fo 
where: Lis gage length, in. the 
R, radius measured to the neutn! sin 
where: ¢ is the ultimate elongation, in. Analysis of Bend axis, in. op 
e (+) is ultimate strain, 4 func- The strain conditions existing in an ae —* i Ve Fo 
tion of x, in./in., and . idealized bend are shown in Fig. 4. K, ratio of distance between outer wi 
x is distance along centerline Certain basic assumptions are made at tension surface and neutral axis sal 
of specimen, in, _ the outset which are identical to those t pone ull 
The average ultimate strain in this of classic beam theory. The material ¢ strain, in./in. cu 
gage length, L, is: is assumed to be homogeneous, and 
z sections which were plane before bend- Rearranging the terms of equation of 
ps e (x) Az (2) ing are assumed to remain plane after (3), and assuming that e, has reached be 
eu = ye bending. : an ultimate value, leads to the ultimate ” 
This latter assumption has been rain: ot 
Thus, by choosing a number of dif- shown to_be approximately true far 2 t. 
ferent gage lengths, and performing into the plastic range. Further assump- Seis ee ae be: (3a) to 
the integration mechanically, average tions, peculiar to this problem, are Lb RK te 
ultimate strain _versus gage length that the bend forms an arc of a circle Sia ati iB lacie healt i 
curves (as in Fig. 3) can be derived and is formed under pure bending— a N 
for i vee ‘ . . curved-beam theory *® by rewriting the 
for the material. that is, no external shear is applied. : : va 
basic equation for a beam of rectangu- te 
lar cross-section in terms of the syn- 0 
Fig. 5. Graph showing neutral axis location in bend. bols of Fig. 4. For large radii, the id 
value of this factor is very nearly 0.5, te 
i.e., the neutral axis is equidistant from 
4 the surfaces. For small bend radii, a 
however, K becomes of some conse: Me 
quence. This is evident from Fig. > R 
N which depicts a plot of K versus R/t ts 
t \ ratios. : m! 
| N In equation (3a), the ultimate strain te 
| \ éu: is equal to the ratio K/ (R/t). i 
\ Values of this ratio are obtained from pe 
| | Fig. 5 by evaluating the secant drawn fs 
| | | I trom the origin to the curve at various 
| — bo R/t values. Thus, this part of the 
| | equation is completely determined from 
Fee ne curved-beam theory. fo 
Since curves of average ultimate im 
strain versus gage length have beet 
empirically determined, it is merely 
¢ necessary to find the bend gage length . 
in order to determine the ultimate 1s 
strain which the material can exper th 
ence before a tensile failure beg h 
The gage length for any bend 1s # mr 
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junction of the radius, R, and the bend 
angle, 8, in radians. Hence, from Fig. 
4: 

L=R0 (4) 


Thus, all the unknowns are found 
from the geometry of the bend. For a 
given radius and bend angle, the gage 
length is determined from equation 
(4) with which the average ultimate 
strain of the material is obtained from 
Fig. 3. Equation (3a) states the rela- 
tionship between ultimate strain and 
R/t ratio. Therefore, using this strain 
value, the curve of K/(R/t) versus 
R/t yields the corresponding R/t ratio. 
With the latter value, and the bend 
radius which is assumed at the start, 
it is a simple matter to find the maxi- 
mum sheet thickness. 


Nomographic Chart 


The nomograph of Fig. 6 has been 
designed so that all the foregoing cal- 
culations can be performed rapidly. 
For a given radius and bend angle, 
the maximum sheet thickness can be 
simply determined by following the 
operations indicated on the nomograph. 
For subsequent use of this nomograph 
with other materials, it is merely neces- 
sary to plot on this chart the average 
ultimate strain versus gage length 
curve of the material. 

It is evident that the method is one 
of trial-and-error, since the minimum 
bend radius for a given sheet thickness 
can only be found by assuming values 
of R and then finding a corresponding 
t. This is not particularly a drawback 
to the method, since one usually at- 
tempts to predict minimum bend radii 
for an entire range of sheet thicknesses. 
Nomographic solutions for several 
values of R will permit a plot of radius 
versus maximum sheet gage. For a 
particular sheet gage then, this curve 
will yield the proper minimum bend 
radius. 

In the original analysis, the radius 
was chosen to the neutral axis of the 
bend. For production, the inside radius, 
R, is required and, therefore, the 
radius found on the nomographic chart 
must be corrected. The inside radius 
is smaller than the neutral axis radius 
by the distance between the inside fiber 
and the neutral axis. This relationship 
Is expressed by: 


Ri; =R—-t(1— K) (5) 
R and t are known, and K can be 
found from Fig. 5 for the correspond- 
ing R/t ratio. 
Consistency of Results 


_ The degree of success of the method 
's contingent upon the consistency of 
the empirical data. Good agreement 
has been obtained between theoretical 
results and shop bend radius tests when 
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Fig. 6. Nomograph for determination of minimum bend radii. 


material from the same sheet has been 
used both in obtaining ultimate strain 
data and in the bend tests. However, 
once strain curves have been estab- 
lished in the laboratory for a given 
material, some degree of inconsistency 
may be anticipated for the material 
received in the’ shop. 

Influence of grain size upon elonga- 
tion is shown by G. A. Brewer,’ and it 
is felt that this parameter is a govern- 
ing factor in causing variations in 
ultimate strains for different specimens 
of the same material. Limits of grain 
size variation can be established for 
as-received sheet, the condition in 
which forming operations are usually 
made, by taking several specimens from 
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different sheets of the same material 
to obtain strain data. A statistical ap- 
proach should finally indicate the 
proper ultimate strain versus gage 
length curve to be used for a desired 
degree of consistency. 





References 


(1) Elastic Theory in Sheet Metal Forming | 
Problems by F. R. Shanley, Journal of the | 
Aeronautical Sciences, July, 1942. | 
(2) Mechanics of Sheet Metal Bending by Wm. i 
Schroeder, ASME Transactions, Nov., 1943. | 
(3) Measurement of Strain in the Plastic Range 
by G. A. Brewer, Experimental Stress Analysis 

(SESA Proc.) Vol. I, No. II, 1944. 
(4) Determination v4 Strain Distribution by the 1 
Photo-Grid Process by G. A. Brewer and R. B. | 
Glassco, Journal of the Aeronautical Sciences, 
Nov., 1941. i 
(5) Strength of Materials, Vol. II, p. 70, by | 
Te en enko, Van Nostrand, New York, 

(6) Plastic Bending by W. R. Osgood, Journal 

of the Aeronautical Sciences, July, 1944. 


155 














Design and Operation 
Of FW-190 Gear Retracting Unit 


ey CHESTER S. RICKER, Detroit Editor. “Aviotion" 


Unusually compact—measuring only 8°/x13'/2 in.—it has over-all 
reduction of 10,500 to 1. And special design eliminates gear cut- 
ting so that production can be accomplished with grinder, lathe, 


and drill press. 





HE Focke-WUuLF 190 has inde- 
pendently operated main landing 
wheels, each of which is carried 
by an arm pivoted at right angles to, 
and mounted on, the front main spar. 
It is held in landing position by a 
hinged link securing the wheel by a 
toggle action when down. 

Upper half of the hinged link is se- 
cured to a rotatable member by a fork 
and pin joint, and the axis of this mem- 
ber is approximately parallel to the 
wheel arm pivot. 

Rotatable member is the front end 
of the electric retracting gear. Each 
wheel retracting unit is a complete 
assembly held to the front face of the 
main spar by ten bolts with castelated 
nuts. Removal of the connecting pin 
and the ten nuts and breaking of two 
electrical connection plugs is all that is 
necessary to remove this unit from the 
fuselage. 





Outstanding features of the retractor 
are its compactness, light weight, and 
unusual method of getting a very high 
gear reduction in a small space. The 
unit, including the motor, measures 
13%4 in. in length and 85¢ in. over 
the mounting flange. There are only 
three reductions needed to give an 
over-all of 10,500 to 1 from armature 
shaft to the rotating head. With a 
10,000-rpm. 27v. motor this means a 
full rotation of the operating head in 
one minute. Since only a quarter revo- 
lution is enough to raise the landing 
wheel, retraction time is about 15 to 
20 sec. 

There is a 3.3-to-1 reduction in the 
motor head so the shaft extending 
from the motor runs about 3,200 rpm. 


fi 


On this are mounted two cast iroy 
shoes, driven by a cross-pin and held 
in place by a continuous coiled spring 
band. The latter is stiff enough to 
hold the shoes in place“and to resist 
centrifugal force so as to allow the 
motor to attain considerable speed be- 
fore the shoes engage a surrounding 
drum of steel. This gives an auto- 
matic clutch effect. 

The drum is attached to the inter- 
mediate reduction mechanism. Giving 
a final over-all reduction of 3,180 to 
1, the last two mechanisms are conm- 
pacted into a space of 4 in. axially 
and of 7% in. dia. Both reductions are 
also coaxial with the unit, and the 
casing head rotates in the final re 
duction. Apparently no standard spur 
gear train of equal ratio could be 
crowded into this small space. 

The two last reductions, while oi 
the same type, are attained without 









































Cross-sectional assembly drawing of Focke-Wulf 190 land- 
ing wheel retracting gear. Note that ball bearings are 
used on intermediate reduction eccentric and roller bear- 
ings tor final reduction. Details of centrifugal clutch between 
electric motor and reduction gearing are also shown. 
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sears of the tooth type, instead being 
snabled through shallow scallops 
ground in the edge of hardened steel 
jisks and engaging hardened steel 
deeves that float on pins fixed in the 
surrounding housing. 

Principle employed is similar to that 
sometimes used with toothed gears 
where an internal gear meshes with a 
spur gear having one or more teeth 
less than the internal gear, the spur 
gear being oscillated by an eccentric 
at its center, but prevented from rota- 
tion by a pin. The axis of the eccen- 
trie shaft must be coaxial with .the 
internal gear. Then for each rotation 
oi the eecentric shaft the internal gear 
will be advanced one tooth by the spur 
gear. This design was used at one 
time for operating variable pitch pro- 
pellers. 

Only difference between the above 
gear reduction and that of the FW-190 
design is that in the latter the gear 
teeth are eliminated from both mem- 
bers. The aforementioned semi-circu- 
jar scallops ground in the edge of the 
disks replace the spur gears, and the 
internal gear teeth are replaced by the 
pins on which the hardened steel 
sleeves are mounted. 

In each reduction two disks are used 
so as to give a continuous drive at all 
times. The eccentrics are also ar- 
ranged diametrically opposite one an- 
other so as to keep the two disks bal- 
anced when running. 

Another unusual feature of the de- 
sign is the operation giving the two 
reductions. For the intermediate one, 
the outer member is secured so that 
the oscillating disks rotate slowly, 
making one complete rotation every 53 
oscillations. 

Eight pins engage these oscillating 
disks aud thus rotate with them. These 
pins are mounted in a flange on the 
end of the eccentric shaft to give the 
final reduction. The latter reduction 
mechanism is mounted on the flanged 
lorging which supports the entire re- 
duction gear and is bolted to the front 
main spar. On this member are eight 
heavy sleeved pins that pass through 
the final reduction-oscillating disks 
and prevent them from rotating. There- 
fore they force the internal gear or 
retracting gear head which encloses 
them to rotate one turn for every 60 
oscillations of the disks. 

The head is the member which is 
pinned to the arm that lifts or lowers 
the landing gear. To take the lifting 
load, the outside member is carried 
on two roller bearings located on each 
side of the internal gear pins. These 
hearings have 64 rollers, 4 x ¥% in. 
—. member is held in place end- 
oo a plate secured by eight cap 
‘ engaging the pins used in at- 
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Parts of Focke-Wulf 190 retracting gear. At left is electric motor with half of centrifugal 
clutch and its retaining: spring removed. Next is housing containing intermediate reduction 
mechanism. Clutch drum is clearly shown on this unit. In foreground is mounting plate with 
its stationary pins, which carry hardened steel! sleeves, two of which have been removed. At 
right is final reduction head with operating fork. Retainer plate hides oscillating members. 
This plate, mounted on stationary pins, carries a ball bearing to support outer end of 
eccentric shaft, (AAF photo) 








Reduction mechanism of retracting gear. At left are oscillating disks of intermediate reduc- 

_ tion; center, final reduction oscillating disks, with flanged eccentric shaft carrying pins which 
engage intermediate reduction disks; right, pin and sleeve internal gear mechanism that is 
attached to wheel lifting arm. (AAF photo) 


Design of the mechanism eliminates 
gear cutting by enabling processing 
of the parts with a grinder, lathe, and 
drillpress. 


taining the final gear reduction. A 
cover plate attached to the front of 
the rotating outer member encloses the 
entire mechanism. 
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IKE snake swallowing snake, today’s cargo planes are 
already big enough to “swallow” their smaller sisters. 
The picture, for example, shows a Curtiss C-46 Commando 
— largest aircraft of its type in the world — unloading a 
helicopter flown to India from the U. S. 

Used variously as a cargo carrier, troop transport, ambu- 
lance plane and task force ship, the Commandu’s main cargo 
compartment is 48 ft. long, with a 2300-cu. ft. capacity. 
The plane has smaller cargo compartments fore and aft, 
and can accommodate 40 troops or 33 hospital litters in 
addition to general cargo — a total useful load in excess 
of 14,000 Ibs. 

Today’s war cargo planes will be first to carry tomorrow's 
products of peace. Later, even mightier giants will skim the 
global skyways. And Texaco will fly with them. Proved in 





TUNE IN THE TEXACO STAR THEATRE WITH JAMES MELTON SUNDAY NIGHTS * METROPOLITAN OPERA BROADCASTS SATURDAY AFTERNOONS 
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TEXACO Lubricants and Fuel 


FOR THE AVIATION INDUSTRY 





both military and commercial use, the superior qualities of 
Texaco Aviation Gasoline and Texaco Aircraft Engine Oil 
have long been relied upon for dependable and economical 
performance by a steadily increasing number of airlines 
It has been true for years, and is true today, that — 


More revenue airline miles in the U. S. are 
flown with Texaco than with any other brand. 


A Texaco representative will gladly help you select the 
most suitable fuel and lubricants for your requirements 
. .. and furnish suggestions for the improvement of 
operating and maintenance practices. Texaco Aviation 
Products are available through more than 2300 Texaco 
distributing points in the 48 States. The Texas Company, 
135 East 42nd Street, New York 17, N. Y. 
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Maintenance executives of Northeast Airlines. 
Left to right: General Maintenance Engineer 
E. J. Splaine; Asst. Supt. Modification & 
Overhaul R. E. Bean; Vice-President of Main- 
tenance & Engineering Howard D. Ingalls; 
Supt. of Maintenance W. C. Bowman; and 
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Asst. Supt. Maintenance R. F, Cataldo. 





"Perpetual Overhaul” 
Overcomes Plane Shortages 


HEN AN AIRLINE, despite being 

cutback to a mere two aircraft, 

still continues to perform the 
daily miracle of maintaining 3,128 mi. 
ot passenger, airmail, and express 
schedules—it has certainly solved a 
knotty problem, to say the least. 

The No. 1 puzzle was: “When shall 
we take one of these two airplanes out 
of schedule for complete overhaul ?” 
And No. 2 was the enigma: “Just 
how will the other single plane keep the 
business going?” For an airline, like 
the theater’s tradition as to the show, 
Must go on. 

The above brain-wracker’s consti- 
tuted the problem which, not long ago, 
contronted Northeast Airlines, Boston- 
based, with routes through Massachu- 
setts, Maine, New Hampshire, and 
Vermont to Canada. 

The s0vernment, as all airlines and 
many travelers remember, had found 
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By HOWARD D. INGALLS, Vice-President, Maintenance & Engineering 


Northeast Airlines 


The baffiing problem was: "How can we keep our planes flying 18 
hr. a day every day—and continue to maintain full overhaul on 
them at the very same time?" .. . The enterprising answer was: 
“There are still 6 hr. left in each day, so we'll do it." And they did. 





itself urgently needing transport planes 
and was obliged to help itself to a large 
percentage of those the airlines used. 
And accordingly Northeast Airlines 
was left with two planes. 

Part solution to the problem was the 
discontinuing, as a war emergency 
measure, of the Boston-Montreal route, 
which effected a shrinkage of the daily 
route mileage from 4,140 to 3,128, 
but it did not answer the question as 
to how each aircraft could be kept in 


service 18 hr. per day. Whether the 
chronology is figured in Eastern War 
Time, Atlantic War Time, Greenwich 
Mean Time, or combinations thereof, 
there are still no more than 24 hr. in 
any one day. 

Thus, through troubles born of the 


war and the shortage of Douglas DC- 


3’s, came Northeast’s need for a special 
plan—namely a tight routine of per- 
petual inspection and overhaul between 
flights. 





























Left: Progressive overhaul chart originated by Northeast Airlines tor use in perpetual overhaul. 
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Many postwar products will require the same close toler- 
ance limits and dependable accuracy that Allied is build- 
ing into hardened and precision ground parts for top 


flight aircraft engines and guns. 


For years the divisions of Allied Products Corporation 
have been conspicuous for their accuracy. Over the years 
these divisions have developed a “pool of precision” and 
a great force of skilled craftsmen. When peace comes, 
a large part of this vast experience together with Allied’s 
expanded facilities will be available to end product man- 


ufacturers. You can begin now to take advantage of 
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Allied’s equipment, “know-how” and economy. Send 


your blueprints or write today. 

e * e ‘ 
“IT’S AN ALLIED PRODUCT” . . . Allied Products Corporation a 
its divisions, Richard Brothers and Victor-Peninsular, in De 
troit and Hillsdale, Michigan, also make: Cold forged parts, 
screws, sheet metal dies (from the largest to the smallest), RB 
punches and dies, steam-heated plastic molds, jigs and fixtures 
and special production tools. 
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The idea came to the writer some 
sars ago When he was chief engineer 
, charge of maintenance for an air- 
ine being developed to link Miami, 
Havana, Port au Prince, Port of 
Spain, Natal, Rio, Buenos Aires, and 
Kantiago. Briefly, the theory was this: 
That if circumstances do not permit 
aircraft to be taken out of schedule 
or a complete overhaul, it might yet 
practical to do the whole job, piece 
by piece, in those hours during the 
day's 24 when the aircraft is inopera- 
ive for the longest time. This, liter- 
ally, was the plan put into operation 
by Northeast—and it worked. 

In the aforementioned Miami-South 
merican operation, the plan had been 
mployed as something of a test. The 
only locations at which the large Con- 
solidated Commodore flying boats 
ould be beached were at Miami and 
nt Buenos Aires. It was impossible 
0 dismantle an aircraft at one time 
or complete overhaul; and even had 
his been possible, sufficient equipment 
was not on hand to permit complete 
overhaul without missing schedules. 
here were also the problems of tools, 
ompetent personnel, differences of for- 
tign customs, and delays. Also, Latin 
American ‘nations called upon the air- 
ine to use a large percentage of inex- 
perienced native help. 


A Two-Plane Airline 


At any rate, Northeast’s problem 
proved similar, and even more acute. 
Shortage of equipment left the airline 
ith only two aircraft to care for a 
full 18-hr. schedule daily. It was out 
of the, question to take “time out” to 
move either airplane into the hangar 
or a complete inspection and overhaul. 

The writer then brought up the pro- 
posal of perpetual overhaul, relating 
his experiences in experimenting with 
it to the maintenance staff, the CAA, 
manufacturers, and company officials. 

It was agreed that a period of per- 

/ petual overhaul could be designated 
‘ without taking the aircraft out of serv- 
Ice or delaying schedules, and at the 
same time possibly effect better main- 
tenance by progressive overhaul, with 
4 portion of the work done on the plane 
one day and another portion the next. 

Here one very important condition 
developed: If the aircraft were to be 
taken out of service for several days in 
order to accomplish the overhaul com- 
= pletely in a minimum of time (as is the 
pM BProcedure with many airlines) North- 

fast would have to hire and set up a 
Special organization to enable the oper- 
‘ ag to be done under the best possi- 

\ ble speed conditions. Then, after the 
job was completed, there would have 

\ ag immediate curtailment of help. 

“a € workers just hired (many of 
igat m would have to be trained) would 
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have to be released, since there would 
not be sufficient aircraft to have one in 
the shop at all times. In this case 
the work would possibly lag, and uti- 
lization of the aircraft would be 
reduced. 

As it is, the maintenance staff has 
an even work program covering the 6 
hr. which are normally available for 
perpetual overhaul between each air- 
plane’s 18 hr. of daily assigned sched- 
ules. 

If we were not accomplishing per- 
petual overhaul, the same amount of 
time (6 hr.) would be devoted to 
maintenance, line service, and inspec- 
tion; but we would not utilize so many 
man-hours and, in the writer’s opinion, 
would not enjoy such a high daily 
percentage of efficient maintenance. 

In many cases where we remove a 
component part for inspection and 
overhaul, we find some other major 
part that needs immediate attention. 
The system at present calls for accom- 
plishment of the overhaul service be- 
tween 1 a.m. and 6 a.m. daily; and 
there is one additional factor, bad 
weather, which sometimes helps with 
one of the more complicated jobs. 
When a major item is to be overhauled, 
we request Operations to let us know 
in advance as to possible cancellation, 
so that the longer jobs may be done 
when the ship will be held on the 
ground anyway on account of weather. 
Our only problem is to schedule the 
specific aircraft we want to work on 
so that it is available at the Boston 
base. 

Engine change is a separate prob- 
lem, but it falls into the schedule as 
might any other item. In order to 
have the engines ready for a change 
without a schedule delay, the replace- 
ment power plants are built up and 
held ready for installation. We stagger 
engine changes by doing only one re- 
placement at a time. 

Actually both engines could be 
changed within the allotted time, but 
there again would be the problem of 
additional personnel of this particular 
type for only a short time. As it is 
now, we are able to change one engine 
and still have additional men to inspect, 
repair, overhaul, and modify the same 
aircraft. 

Under our system, the airplane, for 
the purposes of perpetual overhaul, is 
classified into 14 components which 
break down to approimately 327 items. 
For example, landing gear consists of 
15 items which have to be completely 
inspected, reconditioned, or overhauled 
under CAR and the manufacturer’s 
recommendations. Other components 
run into a considerable number of 
items, particularly the electrical system 
and accessories, but each has its place 
in the program and is taken care of in 


turn under the simple perpetual system. 

Whether this between-flights system 
of overhaul will be continued by NEA 
after the war is, of course, a question 
to be determined by the management. 
In view of the line’s new certificates 
from the CAB, and also the etensive 
plans for new service throughout New 
England and elsewhere, it may be that 
the urgent need for planes, with the 
consequent need for this time-saving 
overhaul service, will continue for a 
considerable period. 

It is largely a matter of whether 
you are going to have spare airplanes, 
or enough airplanes. Perhaps perpet- 
ual overhaul will come to be considered 
the equivalent of an extra airplane— 
one that didn’t have to be ordered, 
waited for, and paid for. Even with 
enough airplanes to make it possible to 
roll one into the shop for a complete 
overhaul, there is something to be said 
for a procedure under which one uses 
perpetual overhaul instead, and thus 
has the extra ship as a stand-by, ready 
to go. 


High Standards Retained 


Perpetual overhaul provides good, 
daily maintenance, safety of operation, 
and economy, the standards being just 
as high as with any other system. It 
also permits personnel to work on all 
phases of maintenance such as line 
service, engine check, engine change, 
and overhaul of component parts. It 
must be kept in mind that in a small 
company, specialists are few, and good 
men must be able to accomplish differ- 
ent phases of work to keep the airline 
in operation. To which might be 
added the well established truth that 
even some large companies have known 
the day when they’d like a few more 
capable airplane and engine workers 
who are certificated by the CAA. 

With the coming of larger airplanes 
—which brings up the housing problem 
and a long overhaul time during any 
one period—perpetual overhaul should 
become more popular in the future 
than it has in the past. 

A factor which will encourage this 
type of overhaul is that the engine, air- 
craft, and accessory manufacturers 
have exercised a lot of thought in mak- 
ing all parts easy to service or replace. 
CAA was also most helpful in assist- 
ing us. 

Perpetual overhaul is sound practice 
because the operator can reduce the 
number of aircraft in service by their 
greater utilization and also get most 
flying hours out of the equipment be- 
fore it becomes obsolete. However it 
must be remembered that it takes very 
close cooperation between the CAA, 
the manufacturers, and the mainte- 
nance and engineering departments of 
the airline. 
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TOOLS AND TRAITS 
VS. TROUBLES 


PART I] OF A SERIES 


By E. L. LINDSLEY 


Emphasizing that “horse sense" and keen observation, backed by 
experience, are the main factors in the makeup of the successful 
"shooter", Author Lindsley follows up with a graphic chart to aid 
your mechanics in tracking down the true sources of troubles— 
operational or structural, general or local. 





HE TROUBLE SHOOTER needs a 
thorough clean-cut knowledge of 
engines, accessories, and their 
installation—all carefully classified in 
a mind capable of identifying symp- 
toms of trouble and their possible 
causes. 

Though this may seem to be stating 
too much in these days of rapid design 
changes and complicated installations, 
it has been demonstrated, time and 
again, that a man with a clear, basic, 
electrical and mechanical knowledge 
will be able to approach nearly any 
engine and solve the average run of 
maintenance troubles. 

About 95 percent of all successful 
trouble shooting is founded in “horse 
sense.” Thousands of newly trained 
mechanics must have the feeling that 
their capabilities are pitifully small the 
first time they are “on the spot” to 
correct engine trouble, not remember- 
ing that the airplane engine is only a 
refinement of any four-stroke cycle 
engine, thus bearing kinship to the 
conventional power plants used in 
farm tractors or autos. 

If an engine is properly timed, if it 
has compression, fuel, and ignition— 
it must run. When trouble occurs, the 
mechanic need only use his head. You 
may say to your mechanic: “Run out 
to the plane with your tool box . 
then sit on that tool box, don’t open 
it . . . don’t touch a thing, until 
you are sure you have carefully con- 
sidered the symptoms of the trouble 
and their possible sources, until you 
are sure you have a plan that will 
enable you to eliminate, one by one, the 
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wrong possibilities, until the true 
trouble is identitied—meanwhile not 
upsetting other items.” 

Before your mechanic inspects an 
engine, he should ask himself: (1) 
What are the most likely points of 
trouble in this engine and _installa- 
tion?; (2) who has been operating 
the engine—an experienced pilot, a 
careless pilot, or perhaps a student?; 
(3) what type of usage has the engine 
received— cross country, transport, 
instruction, or combat flying?; (4) 
what were the conditions of operation 
—cold or hot, dusty, rainy, or damp 
weather ? 

A mechanic who has worked on an 
engine knows that certain items are 
quite likely to fail before others, and 
that this is particularly true of minor 
parts subject to vibration. Fact that 
certain parts are rather lightly built 





Thorough inspection obviates the many errors 
which can be caused by snap judgments when 
trouble source is sought. (AA photo) 


is no reflection on the designers, pg. 
cause weight, of course, must always 
be held to a minimum in order thy 
sufficient payload may be possible 
Since it is more practical to make a 
airplane light enough to carry a goog 
load, we must pay the price in mainte. 
nance, having employed parts which 
are light yet strong enough to carp 
their share of the load. 

Cowlings, oil and fuel lines, Cooling 
baffles, engine mount bolts and shock 
mounts, sparkplug connections, harnes 
wiring, pressure and temperature gage 
lines, and hose clamps are light jy 
construction and tor that reason soon 
reflect the battering of the air stream, 
of vibration, and of those old twins, 
expansion and contraction. But the 
majority of such parts are quite easily 
repaired and maintained in an ai. 
worthy condition. The common tools 
found in the mechanic's tool box, used 
following rigorous inspection and with 
normal skill, will usually take care of 
troubles in these quarters. 


Engine History |!s Important 


Second item listed—who has been 
operating the engine—is too frequently 
overlooked. Some pilots have had 
engine-operating habits and are not 
aware that their technique falls in the 
class of engine abuse. A wise mechanic 
will observe a pilot’s method of engine 
operation; if he notices some things 
that are not as they should be he may 
not make any comments, but he should 
inspect the engine frequently for such 
damage as he considers probable. Ii 
the mechanic knows, tor example, that 
the pilot is careless about opening cov! 
flaps or oil cooler shutters, he should 
pay more than usual attention to valves 
and piston rings. Oil consumption, 
exhaust pipe soot, and compression 
checks will usually tell their story. 

Student pilots are common offenders 
For instance, a student who overshoots 
in landing quite often can crack cylit« 
der heads and burn up valves when ht 
uses full power to pull out of a tig 
spot. The long glide, with resultast 
low cylinder head temperatures, it 
lowed by sudden full power and a rus! 
of hot exhaust gases has often caused 
cracked cylinder heads through 
equal heating on opposite sides. 

Most mechanics have, at one time of 
another, purchased a used automobile 
This can be a very educational & 
perience when, after initial operatioh 
one learns in graphic fashion why ™ 
preceding owner sold the Cat. A 
frequent sales point usually runs, “This 
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difficulties beset the engine mechanic 
charged with maintaining military air- 
craft. However, if it were possible to 
provide the ultimate in fine mainte- 
nance for combat engines, the facts 
concerning the sheer torture of such 
operation would remain unchanged. 
As an example, operation of a plane 
at its maximum range involves adjust- 
ments of the mixture control in the 
lean range. A combination of violent 
evasive action and critical mixtures 
might easily overheat the engine. 

A seasoned mechanic who heard a 
pilot say, “Boy, I really had to lean 
her out to get back from this show,” 
would in all probability make a care- 
ful check for symptoms of overheating. 
To such a mechanic the story is easily 
read in discoloration of head fins, 
burned sparkplug electrodes, loss of 
compression, deteriorated ignition wir- 
ing, and a simple check of flight hours 
versus fuel consumption. 

A trouble shooter must always re- 
member the type of usage his engine 
has received. 

All mechanics who have maintained 
engines in northern latitudes are fa- 
miliar with the effects of weather on 
engine operation. Terrain and airport 
characteristics are almost equally im- 
portant. Moisture, salt air, sand, poor 
runways, improper shelter, cold and 
heat—all will take their toll of aircraft 
engines unless the mechanic is ever 
watchful of vulnerable items, and even 
then he must be sure of the preventive 
steps available to him. Obviously dam- 
age may sometimes result in spite of 
all efforts, for conditions may make 
ideal service impossible. 


Preventive Maintenance 


The preceding paragraphs illustrate 
some qualifications of the trouble 
shooter. Preventive maintenance af- 
fords an approach to engine troubles 
not yet manifested by actual malfunc- 
tioning. This preventive approach re- 
verses normal trouble shooting prac- 
tice, for when speaking of trouble 
shooting, one usually implies actual 
existence of trouble, awaiting diag- 
nosis and correction. 

Analysis brings us to the well estab- 
lished breakdown of troubles, accord- 
ing to whether they are structural or 
operational, general or local. It might 
be well to refresh ourselves on the 
logic that has made this familiar 
breakdown so useful and reliable. First, 
we may reasonably split engine 
troubles into two classes: Structural 
failures and operational difficulties. 
Structural failures may be construed 
to imply all troubles that involve break- 
age or deterioration other than through 
normal wear. Broken articulated rods 
or piston rings are examples of such 
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Ignition troubles often prove cause of rough 
engine. (CPA photo) 


failures. Structural failure is usually 
quite easily detected either by inspec- 
tion of oil sumps and strainers or by 
the engine refusing to run. 

Operational trouble originates in 
improper adjustments or operation. 
Unless the nature of the trouble is 
such as to bring about serious engine 
damage, one can frequently correct 
operational trouble by readjustment or 
by a change in operating procedure. 
An example would be improper idle- 
mixture adjustment. 

Thus, having set up the two basic 
headings, structural and operational 
troubles, we subdivide into general and 
local troubles. To illustrate: A fouled 
plug in the No. 1 cylinder constitutes 
an operational trouble of local nature 
in the ignition system. We say this 
because the misfiring is not a structural 
failure of the engine, it does not affect 
all cylinders; it is a malfunction of a 
portion of one of the power producing 
processes. 

Poor adjustment of a carburetor 
compensator system may give a lean- 
mixture indication at high power out- 
puts, that is, popping, high head tem- 
peratures, and lowered power output 
for a given throttle opening. This, 
however, is another operational trouble. 
Since all cylinders are concerned, the 
trouble is general and a trouble source 
capable of producing a general trouble 
must be located. 

If we subdivide our troubles once 
more, we may establish a chart some- 
what like that accompanying this arti- 
cle. Most troubles may be isolated by 
applying the following test questions: 
Do the symptoms indicate a structural 
or operational trouble? Is the trouble 
confined to a single cylinder or group 
of cylinders? Is the trouble more in- 
clined to be general than local? Which 
of the five systems under each heading 
(see chart) appears to be involved? 
Other possible causes could often be 
listed by mechanics fully experienced 


on specific makes or models of engine. 

There is at least one danger in ys. 
ing a breakdown of this type due to the 
difficulty involved in separating symp. 
toms from sources. Example: The 
symptom might be overheating of the 
engine, the source might be lubrication, 
timing, or carburetion. Improvement 
of the cooling system through mechan. 
ical change or more careful operation 
would not correct the condition since 
it would be hitting at the symptom 
rather than the source. Plainly the 
usefulness of these charted breakdowns 
depends on the sound judgment of the 
mechanic. It is much easier to correct 
engine troubles on paper. than in the 
airplane. 

Three sources of information are 
commonly used to detect engine 
troubles: (1) Engine instruments, (2) 
operation of the engine with respect 
to fuel and oil consumption and all- 
round reliability, and (3) the sensory 
perceptions of the mechanic himself. 
These three sources complement each 
other, and the indications of each must 
be weighed before a logical decision 
can be reached. 

Let us examine, for a minute, one of 
our most common _ troubles—rough 
running. Our first report of the 
trouble may be from the pilot or line 
crew. It is not likely that any very 
specific information will be given to 
the trouble shooter. The usual 
“Squawk sheet” comment, “left engine 
rough” suggests any number of pos- 
sible causes. 


Check-Run Advisable 


The trouble shooter might like more 
specific comments, but even when they 
are offered, it would be good judgment, 
unless serious engine damage seemed 
likely, to check-run the engine. No 
two people describe anything in ex- 
actly the same words, and the first rule 
of the aviation business is: “Never 
take anything for granted.” 

Our second source of information— 
instrument readings—will help us ise 
late the trouble. If an excessive drop 
in rpm. is indicated when running 0 
either magneto alone, the mechanic 
can be quite sure there’s an ignition 
problem. If the ignition checks out 
properly, then he must look farther 
A faulty propeller, sticky valves, % 
perhaps some more remote trouble 
source may be responsible. In aiy 
case he probably will have called out 
third source of information—th 
human senses—into play. 

Most good mechanics are able to de 
tect poor engine operation by listening 
to the engine. This applies, of course, 
only to the more obvious engin 
troubles. An automobile engine % 
more adapted to analysis by ear that 
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is an airplane engine. In the first 
place, an automobile engine may oper- 
ate quite smoothly and yet not be 


p- fM generating its full power. The car 
The WH lacks its original “pep”, but it is still 
the MH drivable. An airplane engine, on the 
on, MM other hand, must continue to deliver its 


gecified power right up to overhaul ; 
if it fails to do this it is not airworthy, 
no matter how smooth it sounds. 

High powered aircraft engines are 
not designed with any particular efforts 
toward extremely smooth low speed 
operation; the valve and spark timing, 
large cylinder volumes, and other 
features, are all intended to give full 
takeoff powers and economical cruis- 
ing—for this reason we must operate 
at, or near, cruising power while we 
lend our ears to the engine’s roar. 
However, propeller noise at such 
speeds over-rides engine sounds and it 
takes experience to sort out the various 
engine indications. 

Each system of the engine, taken 
by itself, produces some sound; the 
exhaust is probably the most obvious 
and in its roar may be detected the 
proper or improper functioning of the 
carburetor, valves, pistons, and ignition 
system. Mechanical sounds are quite 
easily heard. It is possible to pick out 
the accessory drive gearing, the valve 
mechanism, or the whine of a genera- 
tor, provided the would-be listener is 
in the proper position and has the ex- 
perience necessary to sort out the 
sounds. It is good to form the habit 
of listening sharply to all engines; if a 
mechanic does this concientiously he 
will soon find himself expert in dis- 
tinguishing good or bad performance. 


vns 


the 


Seeing vs. "Seeing" 


Sight is as useful as hearing in 
trouble shooting. Most mechanics 
possess reasonably good eyesight; but 
recognition, the main link in the chain, 
needs development. As an example, 
an unskilled man may see, in a physi- 


n~ Bal sense, a wing surface with a sooty 
a black swath extending back from the 


exhaust pipe; but his eye passes right 
on without mental impression. The 
mediocre mechanic notices the soot 
and, perhaps, makes a mental note to 
clean it off. A skilled trouble-shooter 
not only sees and recognizes the soot 
swath but also analyzes its meaning 
with regard to oil consumption, com- 
Pression, and the engine’s future use- 
fulness, If he is in a position of re- 
Sponsibility—a crew chief, for instance 
—he Probably makes a mental dis- 
Position of his men—first, a crew to 
investigate the trouble; second, a ten- 
tative place in his work schedule to 


ine 
et = the man-hours necessary to 
th ~ the engine, if need be. 

“ost maintenance men are familiar 
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with the classic exhaust flame appear- 
ance for various mixture ratios and 
engine troubles. Unfortunately, these 
flames, so colorfully illustrated in en- 
gine manuals, do not appear so clearly 
at the end of a turbosupercharger ex- 
haust system; neither are they readily 
visible in the bright sunlight of the 
airport ramp. Exhaust flames follow, 
moreover, the old saying that, “All 
cats are gray at night”; that is, flame 
color depends on light conditions. 

The writer has seen two mechanics 
make their trouble analysis by watch- 
ing exhaust flames on opposite sides of 
the cowling. The man with his back 
to the sun saw nothing but a slight 
smoking, but the mechanic on the 
shady side noted torching and rich 
mixture flames. They concluded, 
therefore, that the cylinders on one 
side were receiving’too much fuel, and 
they started searching for a source of 
improper fuel distribution, such as a 
leaking primer or perhaps leaking in- 
take pipes. 

After tinkering several hours, they 
ran the engine again—this time all ex- 
haust flames indicated a rich mixture 
which they corrected with a few clicks 
on the carburetor adjustment. The 
joker, of course, was that now the dim 
twilight allowed the flames to show 
evenly on both sides, whereas the 
bright afternoon sun had given rise 
to a misleading flame appearance. 
Flames are useful only when viewed 
in a fairly dim and evenly distributed 
light, such as in an enclosed test cell, 
and then all exhaust stacks must be of 
equal length and fairly short. 

Close observation of exhaust smoke 
is another story—frequently a reveal- 
ing one. Rich, black smoke common to 
rich mixtures is a familiar sight to all 
who have watched high-powered 
planes take off. This is the result of 
fuel cooling as an _ anti-detonation 
measure and is not necessarily cause 
for alarm. Gray oil smoke is a more 
alarming symptom. Most radial en- 
gines throw a plentiful cloud of oil 
smoke when first started but this is 
caused by a natural drainage and‘col- 
lection in the lower valve passages and 
exhaust pipes, and it should burn out 
quickly. 

A steady oil smoke in flight calls for 
a rigorous ground check, for it indi- 
cates worn or sticking rings, detona- 
tion holes in pistons, leaking impeller 
oil seals, or leaking valve guides—to 
name a few of the troubles. Oil smoke 
accompanied by oil spray, or smoke 
from the engine breathers, or an oil 
collection around the propeller dome 
breather outlet, is a strong indication 
of severe piston ring wear or a burned- 
through piston. 

Occasionally an engine will exhibit 
a puffing oil-smoke discharge rather 


similar to a smoker puffing rapidly 
upon a pipe. This can be caused by 
very simple troubles, such as bad 
sparkplugs. However, it is also a 
symptom of sticking valves or broken 
or bent push rods. 

Leaking impeller oil seals frequently 
give a first impression of worn piston 
rings by a steady smoking in flight, 
but a check of sparkplugs and com- 
pression will usually reveal the differ- 
ence. Uneven compression and indi- 
vidually fouled plugs indicate bad 
rings, whereas generally fouled plugs 
and oil in the intake pipes indicate 
that leaking impeller oil seals are 
allowing oil to be drawn into the in- 
duction system. 

Mechanics overlook one excellent 
source of informatien if they fail to 
observe the soot deposits in the ex- 
haust stacks. The writer has never 
seen a tabulation of tail-pipe soot 
colors with regard to engine condi- 
tions; probably there are too many 
variable factors involved for accurate 
tabulation. If, however, a mechanic 
will carefully observe the exhaust 
stacks of many similar installations, 
mentally note the eventual history of 
the engine, and coordinate these events 
with the appearance of the preceding 
exhaust deposits, he will find himself 
with a wealth of information that will 
enable him to predict engine operation 
with better than fair results under 
most circumstances. 


Exhaust Stack Signs 


Some men are able to walk down the 
line and, with almost complete ac- 
curacy, point out engines that are 
about to fail, about to increase their 
oil consumption, or otherwise malfunc- 
tion. This is not far-fetched if the 
reader remembers the exhaust gas 
analyzer. Oil soot, carbon soot, lead 
deposits, white, red, and brown ash— 
all tell a tale much as the electrically 
analyzed exhaust gases tell of mixture 
ratios. 

An unusually acute sense of touch 
is probably common to all mechanics. 
It manifests itself in proper tool 
manipulation, niceties of handling and 
tightening—the ability to “see with his 
fingertips” when installing an acces- 
sory deep in the maze behind the en- 
gine. All mechanics know the trick of 
detecting a dead cylinder or sparkplug 
by feeling for the coldest one. 

The trouble shooter’s tools, then, 
are essentially three in number: Rec- 
ords and reports of performance, in- 
strument readings, and his own sen- 
sory perceptions. The value of these 
three factors will vary with individual 
cases, so a fourth item must be con- 
stantly present—the factor of good 
judgment. 
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Jig Holds Air Scoop Securely 











e TWA employs this carburetor air scoop jig 
which features a turntable base and rotary axis, 
enabling work to be held firmly instead of involv- 
ing “wrestling” on bench. Edward Maxfield, 
master mechanic at Kansas City base, is shown 
demonstrating his invention. 
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Mobile Tire-Change Unit © This compact trailer, mounted on old down runway to hangar. Tire racks 
tail wheels, carries everything required are welded of 3-in. steel pipe, while 
for changing tires on large bombers balance of construction is of wood 
without towing plane a lung distance beams and planking, metal sheathed. 


Is Convenient Time Saver 


TArs section lifts off to 
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Here is Simple Fixture 
To Show Rocker-Bearing Play 


e By using a standard indicator, graduated to .001, this fixture 
enables mechanic to check rapidly, but with great accuracy, any 
side play which may have developed in rocker arm_ bearings. 
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How Throat Mike © By taping a throat mike to ball bearing shaft, roughness of bearings 


Makes Rough Bearings "Talk" is reproduced as sound, and millivoltmeter permits comparison between 
bearings, thus enabling mechanic to select those with smoothest action. 
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Heater 
switch 
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Oil tank, with 
integral electric 
heater 






Gear or 
vane pump 


Test Stand Pre-Oiler 
Serves Many Engines 


Multiple outlets to and with piping to engines, this pre. 
desired engine 










® Built convenient to test installation 


oiler may be used with a series of tes 
cells. Always ready for use, device 
is available until engine builds up oj 
pressure, or it may be used for slush. 
ing before shutdown. Gages allow x. 
Jest curate regulation of temperature an 
‘||| 4ench pressure. 
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Rivet-Head Cutter 
Saves Sheet Metal 


eA Navy civilian employe at Moffett Field, Calif., 
devised this tool, for use with electric drill, to cut 
down heads of: rivets for removal without damaging 
surface of sheet metal. Since hole is not touched, 
as would be case if drilling were resorted to, plates are 
left in perfect condition for reworking. While cutter 
removes rivet head, it is prevented from marking 
plate by collar and spring at end next to electric drill. 
Knurled hand grip enables operator to locate and hold 
tool with least amount of fatigue. Inventor received a 
reward under Naval Civilian Employees Suggestion 
Program. 
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Disk Fastener Wrench 2 


© Gilmore Peers, of Northrop final assembly, made this 
tool to replace old disk fastener, which had sevé 
disadvantages. New tool has a flat surface wht 
fits on top of fastener, preventing slippage, whit 
scarred heads. Handle provides a convenient st 
enabling faster and more accurate work than W 
old disk-type, which cramped workers’ fingers. 
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Offer New Finance Plan 
For Planes, Parts, and Repairs 





























































Available for both fixed base 
operators and personal flyers, 
scheme backed by banks affords 
time-payment purchases 
ever 12-18 month period. 











personal flyers interested in 
financing the purchase and re- 
pair of planes and equipment being 
made available by SWPC are now re- 
ceiving encouragement to do so by 
some of the country’s leading banks, 


Bie fixed based operators and 
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KNOW ALL MEN BY THESE PRESENTS. That the undersigned Dealer is the owner of the full legal 
and beneficial title to the following aircraft: 


MANUFACTURER OF AIRCRAFT 


















a a MANUFACTURER OF ENGINE: 
which have worked out time-payment a a ttinatiate ws. =... 
plans covering both aircraft sales and a — a, CIVIL AERONAUTICS ADMINISTRATION IDENTIFICATION MARK. 
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and that such title 1s not subject to any mortgage. or other encumbrance. 
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repairs over a 12-18 month period. 
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A aes For and in consideration of the sum of ____ Gas Ree 
Examples of such financing have epee RET: 
been previously set by the automotive Sees — ee 
° ° e Reet: scaieenantntaciecenpaisearmsescapuaescinieenaitnsensnginea ti tinillintttlintrsimmaiivninigti ion i 
and household appliance industries, Hes ot oat cle ab ale BA. Gide and neers id and ta he haven Goemaad chal, wagptins =) 
which have built up large sales vol- peer EE ete ea aa 
umes—thereby reducing unit manufac- ae. se ec 
. e crest wl in _ 
turing costs — through constructive ares prgsor oe 
ia onl Thei ee) tree ae a ee NS oeneeines 
ime-sales programs. Their success has mee te Se ee ies ws ccee peveene oo choveenencinns oe 
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influenced opinion among these banks 
that the same business principles can 
be applied to the aviation consumer. 
The Cleveland Trust Co. and Bank Piao Oves Pan, ad a) 
of America are among the institutions — ~~ |... rypennanaeaeatal 
with a time-payment plan already in rh, 
operation which they are now offering pecs‘ te pn) oho tue eam ilo Sea ected wan ae 
to others interested in its possibilities. a R 
Included is a detailed plan of the enya : fet 
necessary organization set-up, along 1% 
with full information on financing 


ica 
To oe a ai 
steps, also data on joint ownership be- \ \ Hpueieta 
2| AA i 
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IN TESTIMONY WHEREOF, the undersigned Dealer has executed this Bill of Sale 
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-_ | 


of 
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day f________ . 19. 
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as) | 
tween two or three people. a | 
These finance plans are virtually the 
same as for automobiles. One third of 
the total purchase price is required at 
the time of arranging the loan, and the $567.50. This would leave a net un-_ serial number, make and model of en- 
finance charge is the same as that pre- _ paid balance of $1,135. At the current gine and serial number, and the CAA 
Vailing for cars—$6 per $100 of the rate, the finance charge would be __ identification number. 
original balance per annum, $68.10, making the total unpaid balance After approval by the CAA, which 

For example, if an airplane plus $1,203.10. The note would be repay- may take a few days, the mortgage is 
pid and sales tax costs $1,500, the able in twelve monthly installments of filed with both the CAA and local 
hancing would be as follows: $100.26. authorities, according to state law. The 
0059 insurance, 134 percent, or The paper is without recourse, flying hours of owner or airplane are 
an ss be added. This rate is which every dealer will appreciate. not considered in the financing. 

a vate ecause there is a 334 percent Only two papers have to be signed to Altogether, it is a very simple pro- 
Therei e clause in case of crashes. complete the transaction—a bill of sale cedure seen as bearing much promise 
seas a the total basic payment and an aircraft mortgage. They both. for everyone concerned in the manu- 
Sail $1,702.50, and the one-third require the following information: ‘facture and merchandising of personal 

Payment required would be Make and model of the airplane and planes for the postwar market. 
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FLYING EQUIPMENT 





PIPER DESIGNS 
NEW SKYSEDAN 
AND SKYCYCLE 


innovations in construction and sales-wise features mark two- and 
four-place craft projected by Cub-maker for postwar personal- 


plane market. 





FOUR-PLACER called the Skysedan, 
A planned to sell for $2,995, and 
a single-seater named the Sky- 
cycle, at $900-$1,000, are among sev- 
eral new type personal aircraft being 
developed for the postwar market by 
Piper Aircraft at Lock Haven, Pa. The 
company is emphasizing that these are 
experimental projects and that present 
working plans call for production of 
the popular J-3 Cub Trainer and J-5C 
Super Cruiser as soon as the WPB 
makes materials available. 

Both the new Skysedan and Skycycle 
are low-wing cantilever cabin mono- 
planes. The Skysedan, powered by a 
165-hp. Franklin engine, will be of all- 
metal construction. Called for is a 
manually operated retractable landing 
gear, including tail wheel. 


Left: Skysedan is a sleek military-looking four-place 
family model with flaps and retractable landing gear. 
Engine specified is Franklin 165-hp. Standard equip- 
ment would include electric starter and generator. Right: 





Specified for the fuselage is a metal- 
covered tubular steel frame extending 
to the cabin, aft of which construction 
would follow stressed-skin monocoque 
practice. The forward position of the 
cabin over the wing’s leading edge, to- 
gether with a generous amount of 
transparency, indicates thought given 
to visibility. 

Tapered wings, of metal structure 
and fabric covering and having split 
edge flaps, are to house the two 20-gal. 
fuel tanks. A modified U.S.A. 35B 
airfoil is planned. Tail surfaces are 
to be cantilever and all metal including 
covering. 

Performance specified includes a top 
speed of 140 mph., cruising speed 
of 125 mph., and a landing speed of 
50 mph., using flaps. At fully loaded 


gross weight the Skysedan’s range is 
gaged at 500 mi., plus a half-hour 
reserve. 

An entirely different design is the 
single-seater Skycycle, to be powered 


‘by a 40-hp. Continental engine, with 


a top speed of 115 mph., cruising speed 
of over 90 mph., and a 350~400-mi. 
range. Landing gear would be fixed, 
with cantilever single legs attached 
to the front spar. 

Fuselage of plastic and aluminum 
monocoque construction, tapering 
sharply aft of the cabin with tail-boom 
effect, is called for. A single-piece 
molded-plastic bubble-type cockpit 
canopy is planned for round-the-clock 
vision. The full cantilever tail unit 
would be of welded steel tubing, fabric 
covered. Wing construction would be 
the same as the Skysedans’, using an 
identical airfoil section but without in- 
clusion of landing flaps. 

Prices given for these airplanes are 
based on estimates of volume produc- 
tion. 





Specifications and Performance Data 


Skysedan Skycycle 

ORR sicis 6:5 5. sé: 0:0 tes eee Mate bole bippiaiee> 5 20 ft 
PMMA « o:5'6c0's's + seas. 0 ORE 15 ft. 8 in 
ae ee DESI: Sedbedead ft. 
Ll reer OO Se § ft. 11 in: 
Gross weight....... 2,300 Ib.....approx. 630 Ib. 
Empty weight..... 1,250 lb.....approx. 398 Ib. 
Fuel capacity....... 40 gal.........:...10 gal. 
ae over 500 mi.......350-400 mi 
Top speed......... 140 WOR co 6s haus 115 mph. 
Cruising speed.....125 mph......90 mph. plus 
Landing speed...... i ere (not given) 
RAS TRE ME 0 eis. s aseeclours 40-hp. 

Franklin Continental 
Price CRAP.) << 0:5 6 -S2iB9B. oc s'0 cic $900-$1,000 





Single-place Skycycle is designed for 115 mph. top speed 
with 40-hp. Continental. Construction would be of plastic 
and aluminum, with weight empty about 398 /b. Featured 
in design are tail-boom type fuselage and bubble canopy 
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FLYING EQUIPMENT 





PLANE to be known as the Ch 
is the latest addition to Aer- 
onca’s growing line of postwar planes 
for the private flyer. It is now in the 
mockup stage, but the prototype is ex- 
pected to be flying at an early date. 
Powered by a 75-hp. engine, the 
Chum will have an all-metal fuselage, 
tricycle landing gear, and it will in- 
corporate a spinproof two-control sys- 
tem under license from Engineering 
& Research Corp. Top speed is esti- 
mated at 120 mph., cruising speed 108, 
and landing speed 50 mph. Rate of 
climb will be 650 fpm., and cruising 
range 470 mi. 


. NEW TWO-PLACE PERSONAL-TY PE 


Features Described 


Aeronca states that large automobile 
type doors will permit easy access to 
the cabin, and that other special fea- 
tures will include enlarged baggage 
compartment, hydraulic brakes, ball 
bearing controls, and a de luxe interior 
with an instrument panel designed for 


Artist's sketch of postwar Aeronca Chum which company states should be flying soon. 
metal monoplane, powered with a 75-hp. engine, it will have tricycle landing gear. 


Aeronca 


Presents 


Chum 2-Placer 


Company says new side-by-side two-control light plane will be 
spinproof and combine proven safety features with utility and 


interior comfort. 





eye-appeal as well as practicability. 
The interior is to feature roominess, a 
new foot rest, and an easy-action con- 
trol wheel. A starter and generator 
will be standard equipment. 

Among the other types which Aer- 
onca is readying for the postwar mar- 
ket are the two-place side-by-side 
Chief, the tandem Champion, and the 
Eagle, a four-place family-type low- 
wing monoplane with retractable land- 
ing gear. 





Specifications and Data: 


SEE teowtiewad< «ke Se 
Write 10GGING is. sess cick caces 9.3 lb./sq. ft. 
Gross wt 00 Ib. 


Useful load 

Fuel capacity 

Cruising range 

Top speed 

Cruising speed 

Landing speed 

Rate of climb 

Baggage capacity 70 Ib. 
Powerplant 75-hp. engine 
Passengers two side-by-side 





A 2-place 
Featured 


are hydraulic brakes, ball bearing controls, and starter and generator as standard equipment. 
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CIVIL OPERATIONS 


AVIATION’S 


LUBRICATION CHART 
FOR FAIRCHILD 


Model: 24 












Aileron hinges 


Flap Flap control 
hinges crank - Door hinge, window 
i mechanism 


(5) fab contro! 
















© Control stick 
ih Shock Drag 
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universals' 














c 
Elevator tab OF “gs. ; : ” ‘ \ | Landing Gear 
Elevator,/ eo, { (@®)Pins @) @ © CF) © kis teieeos fever ‘ j : Detail 
crank? Ive Sh / ge ‘Brake cylinder ~ @3) Wheel ax! 

, ‘Shock stru# ; Pins ‘Seat eel axle 
Wheel axle Bell cranks adjustments 











Engine. Uses SAE 40 (AN-VV-0-446A, grade 1080) 
in summer and SAE 30 (AN-VV-0-446A, grade 1066) in 
winter. 

Above grades of oil are used at (1), (2), (18), (19), 
(20), and (24) every 50 hr. and at all pulleys and at (3), 
(4), (5), (6), (7), (8), (10), (12), and (17) every 
100 hr. 

High-low temperature grease is used at (13) and (16) 
every 50 hr., and at (11), (15), (22), and (23) every 
100 hr. 

Hydraulic fluid (AC-3580, mineral base; or AN-3586, 
castor base) is used at (9), (14), and (21) every 50 hr. 
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Lut thie 
“JACK-OF-ALL-TRADES © 
on your production line! 


Standard American 
Hydraulic Press 


does many types 
of jobs! 


fe REE Ge 


A standard machine cap- 
able of performing a vari- 








ety of different operations 
is the V-1-14 4-ton Ameri- 





The flexibility of the standard 


can Hydraulic Press. It can j | [i] V-1-5s machine is graphically 


handle inn erable tool- illustrated in the accompany- 


: a ing photographs. The upper 
ing adaptations for use on 9 oe. picture shows the set-up for 


a wide variety of parts. on se A] <7 broaching a dovetail slot in 
1a rifle sights. High rate of pro- 


Reconversion is no prob- duction is maintained with 


lem with versatile equip- : . . ease of handling. The iflus- 
. ‘ : +... tration at left shows the same 
eae of this kind. machine tooled for assem- 


bling studs in an aircraft gear 


Let American engineers 
show you how standard 
American equipment can 





housing. This set-up features 

automatic indexing and locat- 

ing of the part for pressing 
home the studs. 


serve you in war produc- 








tion today, yet be easily : “ 


<b ; Hl 
converted to perform your oa MINIT 


























peacetime manufacturing a 
operations. There is no : 

obligation. Write today for WENCH 
further details. B R re) A C Hi A N Dp) “ 
MACHINE CO. 


Protect your broaching tools when not 
in use. Tools last longer and give more 
satisfactory service if this precaution 


is taken. 
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CIVIL OPERATIONS 


AVIATION’S 


LUBRICATION CHART 


FOR STINSON 


Model: Reliant 





Aileron push rod 


O} @) 4a) Aileron bellcrank 



























Flap Stabilizer 
\ ‘5 /— operating rod | contro! pulley 
Aileron x mnt J eS 
Ainges Flap (Ge) 7 
hinges 
Rudder hingés(4)-- ae) 
Stabilizer trim nut 3)--+---}-... a 
pro and link assembl: AS) ae ‘ s 
; ° my , . we : (7) © 
Stabilizer if , / Master 
hace eto (i) (9) bilizer / — oylinder 
hinges Poot Shock jack Aileron idler 
ee Axle strut bearings pulley a Contro/ 
SS-O column yokes 
Control column 
universals 
ee Se ee ee eee ee Contro/ column 
bearings 
Landing Gear 
i es ~~:(20) Rudder pedals 
mais on Control Column “ail G9) - 
a H Detail Master 
Whee/ j ee cylinder 





bearings *~-7 








Engine. Uses SAE 40 (AN-VV-0-446A, grade 1080) in 
summer and SAE 30 (AN-VV-0-446A, grade 1065) in 
winter. 

Above grades of oil are used at (8) and (13) every 25 
hr., at (12), (14), (15), and (16) every 50 hr., at (1), 
(2), (7), (17), (18), (19), and (20) every 100 hr., and 
at all pulleys and bellcranks every 50 hr. 

High-low temperature grease (AN-G-3A) is applied 
every 100 hr. at (3), (4), (5), (10), (11), (22), and (23). 

Hydraulic fluid (AC-3580, mineral base; or AC-3586, 
castor base) is used every 100 hr. at (6), (9), and (21). 
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AUTOMATIC | 
CONTROLS 


for aircraft flight operations 


HITE-RODGERS modulating temperature 
Wi and Servo Actuators provide 
the safety of automatic local or remote con- 
trol and assure greater freedom for the 
pilot in applications involving the control of: 


Cabin Temperature 

Anti-ice Temperature 
Carburetor Air Temperature 
Carburetor Mixture 
Carburetor Throttle 


Authorized manufacturers concerned with 
the above or similar applications may secure 
engineering data upon request. 


Modulating temperature 
control used for regu- 
lating carburetor air 
temperature. 
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Compact temperature 
controlled actuator espe- 
cially adapted for anti-ice 
applications. Arm rofa- 
tion adjustable within 
range of 30 to 120 de- 
grees. Torque output up 
to 75 inch-pounds. 


Servos available in several 
types for applications in- 
volving additional power 
requirements. 


Put the power of 


HYDRAULIC-ACTION 


to work on your Post-War Plans 


Whatever you may be developing for post- 


war manufacture, if its control involves either 
\ 


wmun NV: temperature or pressure, the positive action of 


White-Rodgers temperature and pressure 
controls will help to make it more dependable and 
trouble free. 


Hydraulic action, an exclusive feature of White-Rodgers 
temperature controls provides definite advantages not 
found in any other principle. Write today for catalog and 
engineering data as applied to your post-war projects. 


Hydraulic- Action—how it works 


The diagrams below picture the action of the solid- 
liquid charge in actuating the diaphragm that opens 
and closes the switch mechanism of the control. 


Left is a cross section of 
the diaphragm and part 
of the liquid-filled capil- 


lary. In this view the In this cross-sectional view, 


liquid has contracted re- 
leasing pressure on the 
diaphragm and causing 
the switch contacts to 


the liquid charge of the 
capillary has expanded 
with a rise in temperature. 
The positive force of this 





function. hydraulic action forces the 


diaphragm outward and 
causes the switch contacts 
to function. 





CONTRACTED 


EXPANDED 


Actual size illustration of the White- 
Rodgers Hydraulic-Action diaphragm 
body, the actuating element of every 
White-Rodgers temperature control. It 
is so designed as to exert full pressure 
at the point of contact with the switch 
mechanism. 


shin cours, mo. 
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LUBRICATION CHART 
FOR STINSON 


Model: 105 





Aileron and flap 
ball ends 












@)flap 


Tr Ainges @) Tab mechanism 


Aiteron hinges 


Rudder 
Ainges 
Contro/ a 
oi Elevator 
! Contro/ hinges 
! column a 
' universals 













rink> ~~ 2 ©... 


Elevator control! 






















| \ * ; 
_ J horn Swivel tube Shock 
5D) Control column fiber guide struts 
i©) Control! column rudder shaft 
MU Control Column Detail Landing Gear Detail ~ 
2) Control column hinge I 
Be 1 
~~ ----2) Flap contro! bushing ®- ; 4 
iM Axle \ ) Be 
(22) Brake rod pins if od 
Engine. Uses SAE 40 (AN-VV-0-446A, grade 1080) in : 
summer and SAE 30 (AN-VV-0-446A, grade 1065) in | Fone 
winter. i 
Above grades of oil are used every 50 hr. at (1), (2), / si, 


(3), (4), (10), (11), (14), (16), (19), (21), and (22), 
also for all ball bearings, pulleys, and bell cranks. 

Low temperature light instrument oil is used every 50 
hr. at (9) and (20). 

High-low temperature grease (AN-G-3A) is applied 
at (7) and (8) every 25 hr., at (6), (12), (17), (18), 
and (23) every 50 hr., and at (13) every 100 hr. 

Hydraulic fluid (AC-3580, mineral base; or AC-3586, 
castor base) is used every 50 hr. at (15) and every 100 
hr. at (5). 
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7 TON PAYLOAD FOR THE COMMANDO); 


The regular day’s work for the Curtiss 
Commando, this giant load of supplies, 
will be flown from India over the hump to 
China by the Air Transport Command. Of 
the “flying freight car’s’’ 48,000 pounds 
gross weight, tires consume only a small 
part, but they must be able to carry the 
load and to set it down safely on air strips 
of every description. 


Working for the Troop Carrier Command 
and the Navy and Marine Corps, too, 
Commandos are doing duty around the 
globe. They are hanging up new records of 
fast, dependable delivery of air cargo of 
every type from white mice to airplane 
engines. The invaluable lessons learned in 
transport of materiel of war have led to 
countless improvements which make the 


1230 SIXTH AVENUE UNITED STATES 








Commando thoroughly serviceable . . 
tested and proved in war for tomorrow’s 
peace. 





cS , om : 
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NO LANDINGS HERE! Hundreds of miles of terrain lik 
this is the regular diet of the Commando pilots who fly 
the route from India over the hump of the Himalayas 
to Kunming. Commando dependability counts double 
over territory like this. 
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SPEED SPECIAL MISSIONS . . . Twenty-two men and all their PICK UP WOUNDED. . . Specially equipped Commandos act 
equipment packed into a Curtiss Commando C-46 fly as hospital ships, pick up the wounded, 20 men to a 
through high altitudes over the Himalayas from India plane, and evacuate them to hospitals. These planes 
to South China. operate regular, daily service. 












FIRST AID FOR BOMBERS . . . This Curtiss Commando is a FLY TRUCKS OVER THE HUMP .. . For trucks to carry air- 
. — fully equipped flying machine shop ready to go to the planes does not seem so unusual, but here is an airplane 
'g — tescue of a super-bomber forced down by mechanical that carries fully equipped trucks over the mountains. 


trouble or battle damage. This time it’s a weapons carrier. 
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RUSH THE RATIONS . . . Nothing is more important than DELIVER SPARE ENGINES . . . Just another of the many jobs 


carrying the food to Allied troops at distant outposts. done by the ‘‘workhorse” of the Air Transport Com- 
. This shipment of field rations being delivered by Com- mand’s global routes is delivering spare engines and 
“¢ f mando is a heavy load for tires. engine parts to bombers in distress. 





RUBBER COMPANY sockereuer center - NEW YORK 20, N.Y. 
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Designed as a peacetime transport, the Curtiss Com- CS eine 
mando became a military aircraft flying millions of miles | _ oe .. 
under the severest conditions. Today, Curtiss introduces ’ , — eB with 
the peacetime version of this tested and proved passen- over 


ger cargo plane. simpl 


strum 
As a part of its $25,000,000 domestic and international * ae But v 
expansion program, Eastern Air Lines is adding a fleet of — 28 ee the s 
these new peacetime Curtiss Commando Silverliners to >. when 
The Great Silver Fleet. This program will multiply Pr — 
Eastern’s mileage by five times in a three year period : os vin 
and by approximately ten times in five years. 3 = oat 
U.S. Royal Airplane Tires are serving on Curtiss Com- ie is ag 
mandos over the hump and around the globe. Like the Po of oes 
Commando, they are proved in war and ready to carry oe ge . fm 
the air cargoes of peace. bad : : which 
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TOMORROW'S AVIGATION 
FACES NEW FACTORS 


(Opinions herein do not necessarily reflect views 
' of Navy Department.) 


IGH-ALTITUDE and jet-propelled 
H planes and V-type rockets—in 

addition to their importance in 
relation to specialized fields of struc- 
tural engineering, combustion, elec- 
tronics, and meteorology—are ad- 
vents in the general field of avigation. 
But despite great advances made in 
the study of external ballistics, the pre- 
cision attained in high altitude bomb- 
ings has not been achieved with 
“vengeance” rockets. 

Further usefulness, especially for 
commercial purposes, of these modern 
aircraft is dependent upon more com- 
plete control of flight. Among the most 
important relevant factors which re- 
quire accurate evaluation, are the ex- 
ternal forces of nature. 

So long as avigation is concerned 
with moderate speeds and distances 
over the conventional routes, only 
simple direct readings from a few in- 
struments suffice for accurate results. 
But when the speeds begin to approach 
the speed of the earth’s rotation—as 
when great circle routes become cir- 
cumpolar—the previously acceptable 
results become scarcely more than ap- 
proximations, and corrections of errors 
introduced by the effects of the earth’s 
velocity considerably modify the solu- 
tions obtained by orthodox avigational 
procedure. 

Among important effects, account of 
which has to be taken, are those intro- 
duced by the size, shape, and other 
characteristics of the earth and its 
atmosphere. It is to be expected that 
the tremendous mass of earth-at- 
Mosphere, spinning at about 900 mph. 
at the equator, influences the mass of 
a plane or rocket as its velocity ap- 
Proaches that of the earth. 

The earth is a gigantic gyroscope, 
and any changes in distribution of its 
Mass — even the relatively small 
changes occasioned by the flight of a 
Plane or rocket—affects many forces. 
But the modification of gravity-effects, 
centrifugal force, and precession can- 
not, because of the immensity of the 
tarth, influence its course. Hence the 
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By M. D. LOWENSTEIN, Lieutenant USNR 


With the future's boost in speed and range, inherent terrestrial 
forces considered pertinent to meteorological data, but not to 
flight, will be factors of vital influence in avigation. Here's a basic 
explanation of these forces and how they affect the aerial picture. 





plane or rocket is affected, and the 
familiar obvious computations for 
wind, altitude of celestial bodies, etc., 
require correction. 

Several of the corrections are ac- 
counted for in the American Air Al- 
manac; however, the praetical form 
in which the succinct information is 
presented, does not reveal much of the 
source or theory from which the cor- 
rections were derived. An elaboration 
of this material known as Z-correc- 
tion for bubble sextant*, is given here, 
together with a more thorough discus- 
sion of the external effects on masses 
moving over the earth’s surface. 





L 


A.R- Assumed position com 


C-— Desired course 
Cc — Deflected course because of 
Coriolis alone 


Cg — Deflected course because of 
gyro wander alone 


Cr — Resultant course because of 
Coriolis and gyro wander 
Z - Correction 
S- Celestial body 
K-K— Line of position, uncorrected 
L-L- L.0.P., corrected for Z 
x! 1.0 P, away 
x®—1.0.P., toward 
a — Intercept 
R.B— Relative bearing 


Fig. 1. Diagrammatic representation of Z- 
correction. 


Z -Correction for Bubble Sextant 


Example. Given: T.A.S., 270 mph. 
(235 kt.) ; lat. N. 56 deg.; wander to 
starboard of gyro equals 0.75 deg./- 
min.; and relative bearing 230 deg. 
(port) of celestial body. 

Find: Correction to be applied 
to a Sumner line. 

Solution: From Table (i) in 
American Air Almanac the values are 
+ 5 min. (because of Coriolis—a de- 
flective acceleration) and —9 min. 
(because of gyro precession) = —4 
min. (combined value). 

From Table (ii), the Z-correction 
is seen to be 3 min., which is to be 
added to the value of the observed 
altitude. 

Any mass moving on the surface of 
the earth (including the atmosphere) 
is affected by deflection accelerations. 
These accelerations are the result of 
the mass moving from one latitude to 
another, and of the rotation of the 
earth. The resultant latitude and 
Coriolis effects cause an error in bub- 
ble sextant readings which must -be 
corrected. The effects may be com- 
bined with another source of error— 
gyro wander—and tabulated. The re- 
sultant correction is known as the Z- 
correction for bubble sextants, and is 
independent of the course of the mass 
relative to the earth. 

In the northern hemisphere, the lati- 
tude and Coriolis deflective accelera- 
tions have a direction to starboard of 
the course of a moving body, and are 
accompanied by a force in the direction 
of the acceleration. The curvature of 
the course, therefore, is to port. In the 
southern hemisphere the reverse effects 
are observed. 

Using the example given in Amert- 


*From American Air Almanac, 1944. 




















can Air Almanac, in Fig. 1 let C be 
the desired course, and Cc the course 
made good because of latitude and 
Coriolis effects only. A sight is taken 
on a body whose relative bearing is 
230 deg. As the body is to port, and 
the course made good is to starboard 
of the desired course, the correction 
will have to be subtracted from the 
observed altitude in order to have the 
correct relationship between the celes- 
tial body and the plane’s position. If 
this were the only correction the 5 min. 
found in the latitude column of Table 
(i) would be subtracted from the 
observed altitude. 

The problem states that there is a 
gyro wander to starboard. The gyro 
‘lies with its axis horizontal. The 
wander records an increasing reading 
of the instrument as the aft end moves 
to starboard. To maintain a given 
course, a force must be applied to port, 
which, while recording a constant 
reading of the instrument, produces a 
course made good to port of the course 
desired. The curvature of this course 
is therefore to starboard, and is shown 
as Cg. 

The sight taken on the celestial body 
to port will be incorrect if it is as- 
sumed to be made while the plane is 
on C, the course desired. The course 
made good, Cg, is nearer the celestial 
body and the correction 9 min. must 
be added to the altitude to have the 
correct relation between the celes- 

tial body and the plane’s position. 

The difference between the desired 
course and each of the courses made 
good, Cc and Cg, are combined into a 
single correction for L.O.P., which 
varies in amount with the plane’s speed 
and is obtained from Table (i), and 
applied to the Sumner line. The ex- 
ample in American Air Almanac has a 
resultant course, Cr, to port and closer 
to the body, and the correction is there- 
fore added. Whether the plane’s posi- 
tion, in this problem, is x! or x? (a— 
away, or a—toward) the correction to 
be applied to the intercept is added. 

If the correction is to be applied to 
the body’s altitude, rather than to 
L.O.P., the combined values found in 
Table (i) are modified according to 
the relative position of the body, and 
Z irom Table (ii) is then used. 

Whether applied to L.O.P. or to 
altitude, the combined correction from 
latitude, Coriolis, and gyro wander is 
a function of the plane’s speed. The 
faster it moves along the track away 
from A.P. the greater the difference 
between the course desired and the 
‘course made good. 


Earth Effects on Surface Masses 


Masses on or near the surface of the 
earth, which have no motion relative 
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Fig. 2. Representation of gravity and centrif- 
ugal force. 


to the earth, are acted upon by two 
earth forces—gravity and centrifugal 
force. 

The force of gravity, g, among other 
effects, tends to pull all masses ap- 
proximately toward the center of the 
earth (Fig. 2). Centrifugal force, cf, 
tends to throw all masses in a direction 
away from the axis of the earth, and 
at right angles to it. The resultant of 
gravity and centrifugal force, T, acts 
at right angles to the oblate-shaped 
surface of the earth and there is no 
effective component toward the equa- 
tor, because the earth is progressively 
flattened toward the poles. The re- 
sultant which holds the mass to the 
earth, therefore, does not pass exactly 
through the earth’s center, O, but 
passes through some point O1. 

Since the force T is greater than is 
necessary. to hold the mass on the 
earth, there is a residual gravitational 
force called weight, W = mg, and it 
varies with latitude. That is, as cen- 
trifugal force varies with the radius, 
y of the circle through which the mass 
rotates, the value of T varies and the 
weight will also vary. The weight of 
any given mass which is stationary 
relative to the earth, decreases as its 
position approaches the equator. Near 
the poles, the circle of rotation is 
least, and the centrifugal force being 








Fig. 3. Diagram of forces affecting earth 
and space directions. 


small, the weight of a mass increases 
as its position approaches that of the 
poles. 

The variation in weight of a niass 
stationary relative to the earth, may 
be illustrated by the following ex- 
ample: Let centrifugal force, cf = 
mrw, in which w is the angular veloc- 
ity of the earth’s rotation and r the 
distance of m from the earth’s axis. 

The mean radius of the earth, R, 
equals 6,371 km. (polar radius = 
6,357 km, equatorial radius = 6,378 
km). Since r = R cos l, and cf 
= mR cos 1 w?, then at 40 deg. lat. 
the decrease in weight W,, according 
to these equations, is W 





* 
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A slight variation in weight also 
occurs with altitude, in accordance 
with g = g°/(1 + Z/E)?, where g 
is the varying gravity acceleration, 
g® is gravity acceleration at a given 
latitude, E is mean radius of earth, 
and Z is altitude in meters. 

If a mass has a velocity relative to 
the earth, the centrifugal force changes, 
and with it, the weight of the mass. 
In the formula for centrifugal force, 
cf = mV?/r = mrw?, w? is decreased 
by one part in eight at a latitude of 40 
deg. and a velocity from west to east 
of 80 km./hr. That is, under these 
conditions, a mass weighs less than 
an equal mass moving from east to 
west by about 1 part in 1,976. 


Rotation 


Further effects of relative velocity 
on a mass have to do with the course 
of the mass as it moves on a rotating 
body, e.g. the earth. These effects vary 
with the distance from the axis o 
rotation (latitude) and the velocity oi 
the mass, and are divided for conver- 
ience of study, into: (1) Latitude 
effect, and (2) Coriolis effect. 

The former is the deflective effect 0 
the N-S component of the course ani 
is at its maximum when the mass i 
on a N-S or S-N heading. The latter 
is the deflective effect on the E-\ 
component of the course and is at it 
maximum when the mass is on a E-\ 
or W-E heading. It is the effect 
under these maximum _ condition 
which will be considered. Both lati 
tude and Coriolis effects are in tht 
same direction within the same hem 
sphere, and by simply adding them te 
gether the combined effect is obtained 


Latitude Effect 


Imagine looking up at the eat 
from space from a point south of th 


*A general equation for variation in wei! 
with latitude, stated in c.g.s. units, is g = 980.) 
(1—0.00264 cos 2 /), where / is latitude ® 
g the varying gravity acceleration. 
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south pole so that the latter seems like 
the stationary center of a flat revolv- 
ing plate. The atmosphere, as part of 
the spinning earth, is an extension of 
this turning disk. A meridian such as 
PA (fig. 3) moves around P with a 
certain angular velocity, w. 

Masses, with no velocity relative to 
the earth, and stationed, respectively, 
on the meridian at aj, ag, and ag, each 
have, due to the earth’s angular veloc- 
ity, different linear (tangential) veloc- 
ities in the direction shown: v4, Vg, and 
v3. Therefore, if a mass, m, crosses 
from P to A with a uniform velocity, 
V (the earth rotating, as shown, with 
an angular velocity w), the mass is 
subject to the different velocities of 
points aj, ae, and ag. 

Any mass that is subject to a vari- 
ation in velocity, increased or de- 
creased, is said to acquire acceleration 
(or deceleration). Acceleration, in 
accordance with Newton’s law, can 
only be accomplished by a force acting 
in the direction of acceleration. In 
the case of the rotating earth, let the 
force exerted on the mass equal f. The 
direction of the force is shown by the 
velocity vy, Ve, and vg. It is at right 
angles to the velocity of the mass 
toward A and therefore leaves V un- 
affected. 

The amount of the force F, necessary 
to balance f and to keep the mass on a 
course toward A, is the latitude effect. 
It causes a deflection to the left of the 
meridian PA. The movement of the 
mass from P toward A _ simulates 
movement from 90 deg. south lat. to 0 
deg. lat. 

The same effect of moving to the 
left of the course is observed when a 
body travels in the reciprocal direction 
—as though it moved from the periph- 
ery of a revolving disk, toward. the 
center. If a plane is at point A and 
takes the reciprocal heading of PA, 
as determined by the celestial body, 
this heading is first APB. But when 
the plane reaches P’s position, B~ on 
the earth has travelled to B', while 
the space direction B remains un- 
changed. 

During the time the plane is travel- 
ling, the earth tries to impart to the 
body moving toward P, the decreased 
tangential linear velocities (or decel- 
eration) successively at the points ag, 
ay, and ay. The plane arrives at point 
ay with a tangential velocity equal to 
the earth’s greater tangential velocity 
at ag. The earth’s velocity tends to 
retard or to pull the plane to the right 
of its course at ag in the direction ug 
with force f. 

To keep its original space heading 
to Bb, the plane exerts’a force in the 
Opposite direction—to the left of its 
course. To continue in this original 
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Fig. 4. Effects of earth's deflective accelera- 
tions on @ mass. 


space direction, the plane resists de- 
flection with a force F! against the 
“braking action” of the slower earth 
velocities at greater latitudes. These 
act at right angles to the course of the 
body and therefore as before do not 
affect its velocity relative to the earth. 

If a plane’s velocity is great, that is, 
if the plane traverses P to A or Ato P 
in a short period of time, ¢; then 
changes from v, to vg etc. aré rapid. 
Since v,, Ve, and vg are each constant 
and if t be sufficiently small, the maxi- 
mum value of the acceleration, a, may 
be determined. From the value of a, 
f may be determined in the funda- 
mental equation f = ma, m being con- 
stant. 

In order that the mass reach A on 
the earth from P, or reach P from A, 
F must equal f. It can then be shown 
that F = 2 mwV. 

It is seen that a change in linear 
velocity at right angles to the course 
of the mass occurs when it moves from 
the center of a rotating disk toward 
the periphery (Fig. 3)—from the pole 
to the equator; or from the periphery 
toward the center—from the equator to 
the poles. This change in velocity (ac- 
celeration or deceleration) defines a 
force f. As previously stated, to bal- 





Fig. 5. Diagram of Coriolis effect on a mass 
located in southern hemisphere. 


ance this force and maintain the mass 
in its space direction, another force, F, 
opposite in direction to f is required. 

In the southern hemisphere as #1 
moves north or south, it is carried to 
the left of the S-N or N-S course 
(meridian PA). For the northern 
hemisphere, it can be similarly shown 
that a mass moving south from the 
north pole, is deflected to the right of 
its N-S course, such as NB in Fig. 4. 
Also, in the northern hemisphere a 
mass moving north is deflected to the 
right of its S-N course, such as PC. 

Another explanation for latitude ef- 
fect is derived from the law of angular 
momentum. If the radius of rotation, r, 
of a mass rotating around the axis of 
the earth with a velocity V, be de- 
creased by having the mass move north 
or south, the work done on the mass is 
—F dr, indicating the decreasing value 
of r and a force F opposing centrifugal 
force. 

The work performed on a body is 
equal to the gain in kinetic energy—E 
=1/2mV?. From dE=—F dr, the re- 
lationship mVr=Cmwr? is derived. 
The expression mVr is known as the 
angular momentum of the body and 
the equation expresses the principle of 
conservation of angular momentum. It 
signifies that as the distance from the 
center of rotation to the particle be- 
comes smaller, the particle must in- 
crease its linear and angular velocity. 
A displacement of a mass poleward 
brings it closer to the axis of rotation 
and results in an increase of angular 
velocity. 

An apparent acceleration to the east 
is produced, which is an acceleration 
to the right of the course in the north- 
ern hemisphere, and to the left in the 
southern hemisphere. 


Coriolis Effect 


Assume that m is not at a pole or 
the equator, or moving north or south, 
but is at some latitude south of the 
equator, as position P! (Fig. 5). li m 
is at rest in reference to the earth at 
P!, all forces acting on it are in 
equilibrium. Components of centrifugal 
force, gravity, and friction are all bal- 
anced, and m’s linear (tangential) ve- 
locity is easterly. If, however, an at- 
tempt is made to give m additional 
easterly tangential velocity in the di- 
rection of the earth’s rotation, the bal- 
ance is disturbed. 

Mass m will then move with a 
greater linear velocity than that pro- 
vided by the earth’s tangential velocity 
at P'. As previously stated, a difference 
in velocity is an acceleration (or de- 
celeration) and indicates the existence 
of a force. The direction of this force 
at any time is easterly and corresponds 

(Turn to page 249) 
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PART III 


By PHILIP COLMAN, 


Chief Aerodynamics Engineer, Lockheed Aircraft Corp. 


Detailing design and performance characteristics of cruising super- 
chargers, the author concludes his series with premises for added 
economy at high altitudes through use of turbine drive and heat 
exchanger for both carburetor and cabin heater. 





o FLY at 25,000 it., it is neces- 

sary to supercharge the intake 

air from atmospheric pressure 

up to that required by the engine to 

develop its power. Two methods 

which are used today are: First, the 

geared supercharger driven by the 

engine; second, the turbo supercharger, 

which derives power from the exhaust 
gases. 

Before an evaluation of the two 
methods can be made, the effect of ex- 
haust back pressure on the engine, or 
the brake specific fuel consumption, 
should be understood. This effect is 
a function of valve and spark timing as 
well as of pumping characteristics, and 
each particular engine design must be 
studied to determine its magnitude. 
Experimental data is also needed for 
verification. However, assuming the 
engine is tested with this end in mind, 
the increment should be obtainable. 
To explain the reasons for deduction 
irom bmep., three effects on engine 
operation must be listed. 

At a constant manifold pressure, the 
power varies with altitude due to the 
following factors: : 

(1) An increase of altitude reduces 
atmospheric temperature, due to the 
standard altitude variation. Lower 
temperature means higher relative den- 
sity, so that a greater mass of air is 
taken into the cylinder. Thus a higher 
power is obtained, but only because of 
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increased volumetric efficiency. The 
power increases with the mass of air 
and fuel, which means an increase of 
power, but with no change in specific 
fuel consumption. The effect on bhp. 
is approximately 1 percent increase for 
each 10 deg. F. decrease in tempera- 
ture, but no change in fuel per bhp.-hr. 

(2) A decrease in back pressure re- 
sults in improved scavenging of the 
cylinder. Exhausting a larger portion 
of the burned gases allows the intake 
of a larger volume of charge. The 
power increase is due to increased 
volumetric efficiency, but specific fuel 
consumption is unchanged. The effect 
is an increase of 0.5 percent in power 
for each inch of mercury reduction in 
back pressure, but with the same fuel 
consumption per bhp.-hr. 

(3) Change of back pressure may 
also have an added effect at cruising 
power. The pressure against which 
the piston pumps on its exhaust stroke 
is directly reduced as the port pressure 
is reduced. The increment in power 
reduction may be shown by the equa- 
tion: 

AP (A) (N) 
2 (12) (33,000) 
where: P = back pressure reduction incre- 
ment in psi. 
A = engine displacement in cu. in. 
N = engine rpm., 


bhp = 


Since this expression is identical to 
one for bmep. the increment in back 











pressure may be written as an incre- 
ment in bmep.: 
792,000 (bhp.) 
AN 
This is added engine power for a 
given manifold pressure and fuel 
charge, and it will show as a reduction 


AP = 





in specific fuel consumption. Thus, 
(SFC): __bmepa 
(SFC); - bmep.1 + AP 


For example, if an engine obtains 
minimum specific fuel consumption 
(SFC) at approximately 140 bmep. a 
change of 2 psi. in back pressure will 
result in a reduction in fuel consump- 
tion of: 


ASFC = = 1.5 percent 


140 
a” 
To compare the two methods of 
supercharging, assume we need a sea 
level carburetor pressure at 25,000 ft. 
First consider the geared blower, 
which experience has shown must be 
two-stage, delivering air to the car- 
buretor. The equation for power re- 
quired by the blower is: 
ata IG)"— 
n (33,000) LA — 1 


where; P, = 25,000 ft. pressure in psf. 
Q= quantity of carburetor flow iD 
cu.ft./min. 
= compressor efficiency, assumed 
here to be 50 percent 
P2 = sea level pressure in psf. 
For example, for 2,000 bhp. with an 
airflow of 7,000 cu.ft. min: 


— 785 (7.000) [= z| [ (Fes 120 a] 
-50 (33,000) 
= 382 hp., or 19.1 percent of the 
bhp. delivered to the propeller. 
Above engine might be equipped 
with short exhaust pipes, designed to 
obtain an exhaust jet effect. Calcula- 


P, = 
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tions show that a jet pipe, designed for 
operation at all engine powers, is cap- 
able of delivering up to 9 percent of 
the enginé bhp. at cruising speed at 
25,000 ‘ft. In addition, exhaust back 
pressure will be approximately 1 psi. 
above atmospheric pressure, or 6.5 psi. 
Saving compared to sea level fuel con- 
sumption (based on 140 bmep.) will 


be: 
ASFC =1— a ='5.6 percent 

Thus the specific fuel consumption of 
the integrally supercharged engine at 
25,000 ft. may ideally be: 

SFC. = 19.1 — 9.0 — 5.6 = 45 
percent above that at sea level. 

A similar calculation may. be ap- 
proximated for power plant equipped 
with a turbosupercharger. The super- 
charger costs nothing in power to 
operate, deriving its energy from the 
exhaust gases. Calculations at 25,000 
ft. and cruising power have shown 
that the turbine can be driven with a 
back pressure of 8.5 psi. The reduc- 
tion in specific fuel consumption com- 
pared to sea level: 


140 
A SFC =1- 1462 


obtained from the turbosupercharger, 
increasing the engine back pressure 
only slightly, and raising fuel con- 
sumption less than 0.5 percent. 

Second consideration is means to 
supply heat for maintaining cabin 
temperature and for ice prevention for 
the wing and tail surfaces. If the above 
is accomplished by exhaust heat ex- 
changers the jet thrust advantage of the 
integrally supercharged installation 
will be materially reduced. If separ- 
ate fuel burners are used for heating, 
the gasoline required must be added. 

Third item, carburetor heating 
means, also involves collecting some of 
the exhaust gases, reducing the effect- 
iveness of the exhaust thrust. 

Summing up, advantages are with 
the turbosupercharged installation— 
for minimum fuel required and for 
maximum payload in a long-range 
high-altitude transport. As will be ex- 
plained, the turbine must be specially 
designed for the transport airplane. 

A common mistake is the rating of 
turbosuperchargers in terms of the 
engine power that they will accommo- 


It is intended to present here the 
concept of the cruising turbosuper- 
charger, so named because it is sized 
to extend cruising power of an engine 
to high altitudes, while maintaining the 
carburetor pressure required for full 
engine power only to moderate altitudes 
and with reduced efficiency. The cruis- 
ing turbine is deliberately made too 
small to boost takeoff power up to 
25,000 it., since for a transport airplane 
this rating would be of no use; but it 
is sized to boost cruising power to 
25,000 ft., because this power range is 
the important one. 


Power-Attitude Chart 


Fig. 4 presents the power chart re- 
quired of the long-range high-altitude 
turbosupercharged transport. The chart 
of power versus altitude is derived 
from consideration of what may be ob- 
tained. The .following points are 
assumed : 

(1) Takeoff power, 120 percent of 
m.e.t.o. power, is required by the CAR 
previously discussed. Taking off from 
an airport at any altitude, gross weight 
of the airplane must be 
reduced until the airplane 





= 4.5 percent 


With proper turbo de- 
sign, the exhaust outlet 
may be formed to a jet to 
recover some of the en- 
ergy. Approximately 1 
percent bhp. may be re- 
covered at cruising speed. 

Thus a net reduction of 
fuel consumption of ap- 
proximately 5.5 percent 
may be effected with turbo- 
supercharging as com- 
pared to 4.5 percent for an 
integrally supercharged 
design. This 10 percent 
difference in terms of fuel 
and oil required for a 4,000 
mi. range, (Fig. 2, p. 171 
Jan. Aviation) is 10 per- 
cent of the 19.8 percent 
basically required, or 1.98 
percent of the airplane 
gross weight. For the 
200,000 Ib. plane, this rep- 
resents 3,960 Ib. payload. 

Points which have not 
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been mentioned in this 
theoretical discussion con- 
cern practical installation 
Problems. A long-range 
high-altitude transport 
must be equipped with 
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Fig. 4: Brake horsepower required at various 
altitudes and under differing conditions, 
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can climb to 50 ft. from 
the ground with one engine 
inoperative before reach- 
ing the end of the runway. 
Thus maximum _ takeoff 
power is desired at the 
highest airport altitude, 
because any required re- 
duction in gross weight 
would mean a reduction in 
payload. Of regularly 
scheduled airports in the 
U.S., the highest are at 
Santa Fe, N.M. (6,675 
ft.) ; Rawlins, Wyo. (6,780 
ft.); and Flagstaff, Ariz. 
(6,587 ft.). In neighbor- 
ing countries, Mexico City 
airport is at 7,342 ft. 
Therefore, the altitude for 
120 percent m.e.t.o. power 
recommended on the chart 
is 7,000 ft. 

(2) For normal rated 
power (100 percent m.e.t.o. 
power) the only import- 
ance to transport operation 
is its use for climb and 
ceiling in cruising with 
one engine inoperative. 
Civil Aeronautics Regula- 
tions require that an air- 
plane exhibit a prescribed 
rate of climb at an altitude 








three items closely allied 
to the power plant. One 
Is the cabin supercharger, which re- 
quires approximately 1.5 percent of 
engine power for geared supercharger 
and 1.5 percent additional engine fuel 
Per hour. Cabin pressure may also be 
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date. It is true that at a given altitude, 
there is a maximum engine power that 
each turbine can maintain; but, at 
another altitude, this power is changed 
due to variation of air density. 


1,000 ft. higher than any 
point en route. In the 
U. S. a ceiling of 15,000 ft. is sufficient, 
but in some neighboring countries 20,- 
000 ft. will be required. Maintaining 
100 percent m.e.t.o. power to 20,000 
it. will insure ample performance. 
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(3) Climb to cruising altitude is 
made at between 70 and 85 percent 
m.e.t.o. power. Choice of best climb- 
ing power depends on the route flown 
as well as the rate of climb and fuel 
consumption. Therefore, 85 percent 
m.e.t.o. power should be maintained to 
cruising altitude, 25,000 ft. 

(4) Maximum cruising power 
(maximum power that engine may 
operate at with lean mixture) is ap- 
proximately 70 percent m.e.t.o. Mini- 
mum cruising power is that required 
for most economical speed when air- 
plane is at minimum flying weight, that 
is, near the end of a long 
flight when most of the fuel 


lated and plotted in the lower right- 
hand chart of Fig. 4. Necessarily an 
approximation, this is obtained by as- 
suming that the maximum speed of the 
turbine is necessary for all points, 
depending on the efficiency curve. The 
efficiency is: 


6,088 7 Y 
P= Oy 
where: 7 = absolute temperature 
236 
Y =(4 >) 
Vr = tip speed, assumed to be 


constant for all points. 


power available at best economy en- 
gine rpm. at 25,000 ft. This is dic- 
tated by the pulsation point of the 
compressor, below which a surge will 
occur and the turbine cannot operate, 
The variation of surge limit below 25,- 
000 ft. may be traced to complete the 
check of the power chart. The surge 
limit occurs at a certain ratio of car- 
buretor airflow to turbine rpm. Assum- 
ing a constant specific air consumption, 
the surge-limit power will vary directly 
with the turbine speed. Thus as the 
atmospheric pressure increases with 
decrease in altitude, the pressure ratio 
required through the com- 
pressor will decrease. 





has been used. This power 
is 40 percent m.e.t.o. for 
the airplane in question, at 
25,000 ft. 

(5) To complete the 
chart, powers for maxi- 
mum economy flight at 
minimum weight at other 
altitudes are found. This 
power varies as the square 
root of density ratio, and 
thus is 27 percent m.e.t.o. 
at sea level. 

Power chart 
represents the  writer’s 
definition of the term, 
‘cruising turbosuper- 
charger”. The _ turbine 
should be designed to boost 
engine hp. from 40 to 85 
percent m.e.t.o. power up 
to cruising altitude, and it 
should have sufficient ca- 
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EXAMPLE OF COOLING DETERMINATION 
Pressure Drop Required 
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A check shows that with 
a minimum power at 40 
percent m.e.t.o. at 25,000 
ft. the surge-limit power 
will be 22 percent at 15,000 
ft., 5 percent at 5,000 ft. 
These points are below the 
airplane power for maxi- 
mum economy on the 
power chart, Fig. 4, and 
therefore do not affect the 
requirements. 

This analysis has shown 
that the requirements for 
a cruising turbosuper- 
charger are possible from 
the compressor standpoint, 
assuming that the spread 
in the efficiency curve can 
be obtained. This spread 
may be slightly greater 
than is available with cur- 
rent turbine design, but it 


- Best climb speed / 0, 
pacity at reduced efficiency iz | ~Hot day- eee is believed that a unit de- 
to sustain higher hp. at the mt | © 25,000 ft signed specifically for this 
altitudes shown. To trans- Mar. L/D cruise- 25,000 Ft. Intercooling purpose could obtain the 
pose this into what is re- ved | Sak ensntenn mmne seeenaneee characteristics shown in 
quired in turbo compressor - r olay eerie anaes day i -Faired flap position Fig. 4. 


performance, the other 
charts in Fig. 4 have been 
derived. The lower left- 
hand chart shows pressure 
ratios required, based on a 
boosting power of a typical 
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Fig. 5. Cooling air pressure drop available and re- 
quired for different percentages of m.e.t.o. power. 
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Nothing has been said 
about the exhaust turbine 
requirements. Turbine de- 
sign is quite flexible and 
can be made to obtain any 
desired results. However 








low altitude engine. It 
must be noted that the 
application of the turbosupercharger 
does not eliminate entirely the geared 
supercharger, which must be used to 
insure good fuel vaporization. 

Thus the carburetor pressure re- 
quired for each power varies according 
to the operation of the integral blower, 
which is changed by the airflow and 
engine rpm. To obtain the required 
carburetor pressures for the powers in 
the chart, the pressure ratios shown in 
Fig. 4 are determined. The maximum 
pressure ratio of 2.6 is necessary at the 
minimum power, 1.1 for takeoff power. 

To put this in terms of compressor 
characteristics, the compressor effic- 
iency or pressure coefficient is calcu- 


188 


Points of the power chart are entered 
into the efficiency chart of Fig. 4. 
For the tip speed chosen (1,040 ft./ 
sec.) a maximum efficiency of 70 per- 
cent is required at 40 percent m.e.t.o. 
power, an efficiency of percent is re- 
quired for takeoff power. A curve 
faired through the points shows a much 
steeper efficiency change than is the 
normal compressor characteristic. This, 
demonstrated by the two curves in the 
chart, shows that the turbine rpm. for 
the right four points would be consid- 
erably reduced. 

The 40 percent power point on the 
left of the efficiency curve of Fig. 4 
would approximate the minimum flight 







it has been demonstrated 
that back pressure inti- 
mately affects engine fuel consump- 
tion and thus payload. The lower 
the back pressure in the cruising 
range, the better the economy. This 
will be found to be consistent with high 
power requirements, because it dictates 
large areas for exhaust nozzles. 

Back pressure at takeoff will of 
necessity be relatively high. Effect of 
back pressure on engine operation /1as 
always been a question, because little 
experimentation has been done along 
this line. If bhp. is maintained by in- 
creasing manifold pressure with back 
pressure, there is a range of moderately 
high back pressure where engine opera- 
tion should be satisfactory, by evidence 
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from the engine manufacturers. The 
turbine design can accommodate limita- 
tions if they are known. 


Cruising Turbosupercharger 
Design Specifications 


The previous ‘section has : dealt 
solely with performance requirements. 
If the design of the nacelle mustbe 
compromised to accommodate the tur- 
bine, advantages may be lost in net air- 

plane drag and weight. In other words, 
the long-range transport airplane, 
this unit must be a new design, ar- 
ranged to fit the nacelle rather ‘than 
having the nacelle designed to fit the 
turbine. The importance of weight and 
drag factors may be demonstrated by 
the following calculations: 

For a large 4-engine airplane, nacelle 
drag is approximately 20 percent of the 
total parasite drag, when of good aero- 
dynamic design. To illustrate the affect 
of greater nacelle size, an example of 
the effects of 12 in. increase in dia. is 
given. On an original dia. of 65 in., 
12 in. more dia. means an increase in 
frontal area of 40 percent. Nacelle 
_drag would be increased 40 percent. 
Airplane parasite drag is half total 
drag at maximum economy speed. Thus 
the maximum L/D would be decreased 
4 percent, fuel increased 4 percent. For 
our example airplane, 19.8 percent of 
the gross weight was fuel—39,600 Ib. 
gasoline—and 12 in. of added nacelle 
dia. will require another 1,590 Ib. of 
fuel plus oil, equal to 4 percent of the 
payload or 9 passengers. 

Weight of an existing turbosuper- 
charger is considerable. Designed for 
cruising it should be possible to make 
the weight less than that of the second 
stage of a two-stage integral super- 
charger. To illustrate the effect, calcu- 
lation of the..cost of 1,000 Ib. is made. 
Breguet’s formula gives: 


Range = 375 (2)(3) 


Assuming constant propeller effic- 
iency 7, specific fuel consumption C 
and L/D are unaffected by weight. For 
a given range the ratio of initial to 
final weight is constant. In our ex- 
ample, 19.8 percent gross weight was 
required for fuel plus oil, or the ratio 
of initial to final weight was 100/80.2 
= 1.25. Thus, if empty weight is in- 
creased 1,000 Ib., final weight will be 
increased 1,250 Ib., the added 250 Ib. 
being fuel to carry the added empty 
weizht plus added fuel weight. The 
loner the range, the higher this fuel 
factor becomes. For 4,000 mi., takeoff 
Weight must be increased 1,250 Ib., or 5 
passengers must be left off. 

Weight and drag effects demonstrate 
that the cruising turbine must be de- 
Signed to realize the advantages of- 


initial wt. | 
final wt. 
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“icing and cabin heating. 


fered. Performance must be achieved 
within the dimensions of a low altitude 
nacelle. 

One other factor should be noted in 
conjunction with this. A high altitude 
transport will require cabin super- 
charging~for which approximately 1.5 
percent of cruising bhp. is required. If 
driven from the engine crankshaft, an- 
other 1.5 percent more fuel is required 
and 1.5 percent less payload can be 
carried. The cruising turbosuper- 
charger described will pressurize the 
cabin under all flight conditions for a 
small increase in back pressure, affect- 
ing fuel consumption less than 0.5 per- 
cent, another 1 percent advantage. - 

In the design of a cruising turbo- 
supercharger, disposition of the inlets 
and outlets is important. The axis of 
wheel rotation should be parallel to 
the engine thrust. The compressor air 
intake should face forward to obtain 
the maximum ram pressure from the 
scoop. Since the carburetor is often on 
the top side of the engine, and inter- 
coolers are required to cool the com- 
pressed air, the compressor discharge 
opening should be on the top of the 
turbin, discharging at a right angle to 
the wheel axis. The turbine can most 
conveniently obtain the exhaust flow 
if the inlet is directed forward, so that 
a direct connection can be made. 

The turbine exhaust should be di- 
rected aft; first, because advantage 
should be taken of the exhaust flow to 
obtain a thrust effect (about 1 percent 
of engine. power, but it more than 
makes up for the drag entailed in the 
carburetor air scoop) ; second, because 
of the requirement for a large heat ex- 
changer to provide hot air for anti- 
This ex- 
changer will have a sizable pressure 
drop, increasing the back pressure, 
whereas a straight duct will minimize 
this back pressure, which is of utmost 
importance. 

A control waste gate must be in- 
corporated in the system, and for the 
sake of a minimum size and weight heat 
exchanger, and maximum jet thrust, 
the by-passed exhaust should return to 
the system behind the turbine. These 
are design problems which cannot be 
attained by compromising with an 
existing turbine, but must be incor- 
porated in a new design for a specific 
application. 

For general considerations of design, 
the following points should be noted: 


(1) Reliability is paramount and 
must ‘be consistent with requirements 
of a long-range transport. 

(2) Maintenance shall be similar to 
that of the engine and shall require no 
more frequent service. 

(3) Turbine must be designed for 


operation at the high exhaust tempera- 
tures coincident with, maximum econ- 
omy carburetor settings. 


Miscellaneous Power Plant Components 


For their operation, the engine and 
turbo must be cooled. The power 
chart Fig. 4 illustrates what condition 
of flight is critical for each cooling 
element. Fig. 5 gives typical engine 
heat dissipation data, along with the 
theoretical heat variation. 

Engine cylinder cooling is repre- 
sented by the top chart, Pressure drop 
required on the left chart shows the 
relative importance of various condi- 
tions. It will be seen that because 
cruising power is maintained to a 
higher than normal altitude (along 
with the low allowable head tempera- 
tures and the low indicated airspeed 
for heat range), cruising powers re- 
quire as great a pressure drop as climb 
powers. Thus a faired flap gill area 
chosen for a standard day will suffice - 
for cruising or climb flight, and cowl 
flaps need only be opened for an ex- 
tremely hot day or for ground cooling 
conditions. 

Center chart of Fig. 5 shows relative 
importance of various flight conditions 
on oil cooling. For this, the greater 
the power, the larger the pressure drop 
required. Flaps may be designed to 
fair for cruise flight, and open for high- 
power climb on a hot day. 

Bottom chart of Fig. 5 shows inter- 
cooling requirements, based on a 
cruising turbine and engine combina- - 
tion following the points of the power 
chart. For cruise conditions, the tur- 
bine is operating in its high efficiency 
range, and the temperature rise due to 
the desired pressure ratio is a mini- 
mum. For higher powets, where the 
turbine is working less efficiently and 
is at lower altitudes where atmospheric 
temperature is higher, intercooling is 
more important. Selecting the faired 
flap position for hot-day cruise re- 
quires flap opening for climb. Limit- 
ing carburetor temperatures for these 
conditions must be obtained from the 
engine manufacturers. These maximum 
allowable temperatures are for the hot- 
lowable temperatures are for the hot- 
day climb condition with takeoff and 
m.e.t.o. power, and they must be care- 
fully calculated so that the intercooler 
size will not be excessive. 

For heating the airplane, an exhaust 
heat exchanger is desirable. In the 
design, minimum efficiency of this unit 
was at lowest flight power, which oc- 
curred at maximum power of the light 
airplane at sea level. This controlled 
Btu. output of the exchanger. How- 
ever, the takeoff power condition gave 
the maximum exchanger pressure drop 
with corresponding output. 
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This pump requires an accumulator and unloading 
valve in the majority of aircraft hydraulic circuits. 
The fixed-stroke pistons deliver fluid continuously 
to the unloading valve. The unloading valve auto- 
matically opens when the accumulator has received 
and stored its maximum volume of fluid at system 
pressure; the pump then operates at no pressure 
by returning oi) directly to reservoir. When the 
accumulator pressure drops to a predetermined 
minimum, the unloading valve automatically closes 
and diverts the oil to charge the accumulator. This 
constant volume pump is recommended when 
hydraulic power is required for short periods 
during take-off and landing ... when operating 
flaps, landing gear and power brakes. It also sup- 
plies any small demand during flight . . . like cowl 
flap actuators. And it takes care of normal require- 
ments while on the ground . . . including parking 
brakes and cargo door operation. 


VICKERS 


Incorporated 


1462 OAKMAN BOULEVARD. 


OETROIT 32, MICHIGAN 


WHEN TO USE 


TCKERS 
[/ BLE VOLUME 


PISTON TYPE PUMPS 





- This pump automatically delivers the volume of 


fluid required by the hydraulic system. When the 
requirement decreases. the stroke of the pistons is 
automatically shortened; when more volume is 
needed, the piston stroke is automatically length- 
ened. There is no inlet restriction to cause cavita- 
tion. An excess of fluid is never pumped. The pump 
maintains full pressure in the system with minimum 
horsepower. An integral pressure control device 
automatically and continuously maintains the 
desired pressure independent of varying volume 
demand and of engine speed. This variable volume 
pump is recommended when hydraulic power is 
used continuously during flight . .. as for power 
boost flight control, gun turret drive, and cabin 
supercharger drive. 


Vickers Engineers will gladly discuss with you the 


relative merits of these pumps for your individual 
requirements, 
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Main landing gear strut of Ju-88. Wheel has been re- 
moved, but axle would attach to end of strut (A). 
Shock strut is located within casing (B) and hydraulic 
brake line is shown (C). Landing geor load is taken 
into airframe at points (D), (E) and (F), and a cor- 
responding point hidden by structure at (G). Retraction 
is accomplished by hydraulic piston (H) which when 
actuated, pulls hinge point (J) up into nacelle, swinging 
landing gear upward via hinge points (F) and (I). Land- 
ing gear strut—located between (A) and (A')—is 
rotated within casing by torque arm (L) so that wheel 
turns to lie flat inside nacelle under wing. 
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Close-up of wheel rotation mechanism shown in large 
sketch, with torque arm (L) and hinge point (K) shown 
in position at beginning of retracting motion. 
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QUIP_HYDROFUSE*FOR ADDED SAF 





*Trade Mark 


The Aeroquip Hydrofuse operates on the return flow principle. A rup- 
tured line will cause the fuse to shut off. The Hydrofuse may be reset by 
either manual or hydraulic means after the damaged part of the circuit 
has been isolated or repaired, and thus permits the resumption of 
operation of the undamaged circuits. 


PRINCIPLE OF OPERATION 


A check valve (a) is inserted in the pressure 

line between the power system and the 

selector valves. A displacement cylinder (e) wou © 

is placed in parallel with the check valve (a) | 
so that a sample of fluid may be discharged — 
downstream from the check valve even 
though the valve be closed. When this 
sample is directed through a selector valve TA = 
to an operating cylinder, it initiates move- Vp, 
ment of the piston in that cylinder thus dis- 

placing fluid from the other end. This return- 

ing fluid enters a small hydraulic cylinder 

(b) and moves its piston (g) before escaping 

through port (c) and to the reservoir. The motion of piston (g) 
is transmitted by push rod (d) te the check valve poppet and 
lifts it from its seat. Now that the check valve is held open fluid 
can flow through it and continue moving the operating cylinder 
piston. If the return line from the operating cylinder had been 
broken the sample would have moved the operating cylinder 
piston a small amount but the displaced fluid would have run 
out the break and thus not acted upon piston (g). Therefore, the 
check valve would not have been opened and flow of pres- 
sure fluid would have ceased as soon as the sample was used. 
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WPL OPERATING = 
CYLINDER j 


AEROQUIP CORPORATION 


JACKSON, MICHIGAN, U.S.A. 
303 WAREHAM BLDG., HAGERSTOWN, MD. — 1709 W. 8TH, LOS ANGELES 
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Profile (top) and cutaway views of’ Naugle N-6, design for 
postwar canard type personal plane. Heart of plane is stain- 
less steel “keel” in center of craft, extending aft from nose- 
wheel support through fuselage, to engine mount and propeller 
support set near top of fuselage. Design calls for 125-hp. 
Lycoming six engine which would give high speed of 185 mph., 
cruising speed of 170 mph. (Also see Aviation, Feb., 1945, 
page 146) 
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— 37 Precision Operations: a 
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Aeronautical Products, Ine. 


y A BIG advantage in having 
intricate parts produced by a single 
organization under single, controlled 
responsibility. No buck-passing, no 
costly delays. Long before Pearl Harbor 
we built a reputation on volume pro- 
duction of industrial and aircraft en- 
gine parts, large or small, hardened and 
ground, micro-finished. 


From automatic screw machines, 
through grinding, thread grinding and 
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milling, hypro-lapping, heat treating, 
nitriding, plating and magnafluxing, 
we give you the COMPLETE job!—and 
we work to tolerances as low as .0001, 
at top-speed production. 


While we’re now geared to total war 
output, we may have an open capacity 
on your parts problem ...so why not 
write our Executive Sales Office for an 
impressive booklet on our complete 


plant facilities. 


@ THE SUCCESS of The Aeronautical Products, 
Inc. Helicopter, designed and built by our own 
craftsmen promises new accomplishments in the 
post-war age of flight. 














asteners Used 
Up The HELLCAT 


The Dzus spiral slot fastener is used on all 
Grumman Aircraft, and has been standard 
equipment on every airplane they built 
since March 1933. Grumman uses these 


fasteners to full advantage wherever quick 


access is necessary to vital parts of the 


airplane. 


Dzus fasteners are the acme of simplici 

easy to install—rapid in action (only a g@ay- 
ter turn to open or close) and cog ely 
dependable. If you have a fas g prob- 
lem on a hinged or removg part, let us 


help you solve it. 


*The word DZUS is the registered frade 
mark of the Dzus Fastener Co., Inc. 





Z5>5 
Ses 
BABYLON NEW YORK 


in Canada—Railway & Power Engineering Corp., Ltd. 
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UTILIZATION KEYNOTES CHANGE 
OF C-46 INTO CW-20E 


Jig | pomienen FUNCTIONAL im- 
provements have been achieved 
in various modifications entailed in the 
redesign of Curtiss-Wright’s C-46 
Commando to the new commercial 


transport counterpart—the CW-20E. 

The nose cone—formerly attached by 
a series of screws—now utilizes a door 
section hinged at the top for quick 
opening to provide ready inspection 


and servicing of units forward of the 
instrument panel. Quick fasteners are 
located at each side of the nose at the 
lower portion of the cone door, and a 
hand-operated latch is in the cabin air- 
intake. 

Another door in the lower right side 
of the fuselage nose section under 
pilot’s compartment allows easy access 
to various controls and equipment. 


Accessibility to rear of instrument panel and other units on Curtiss-Wright’s CW-20E is simplified by use 
of quick-opening nose-cone door hinged at top. Inset shows view of nose with door in open position. 
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FOR BETTER DESIGN 


This cockpit view of CW-20E shows V-shaped improved-visibility flat windshield consisting 
of double panels of Jaminated plate glass with space between for circulation of heated 
cir. In flight position, 18 in. eye-distance from panel gives angle of vision of 16 deg. up 
and 151/, deg. down. Oblique panels at each end of front windshield open in to provide 
unobstructed vision in very heavy rain. Side panels (one is seen at left) are hand-cranked 
- for opening to rear and move outward at end of closing travel for tight seal. Interchange- 
able duplicate flight instrument sub-panels serve pilot and co-pilot. 


Perspective view showing installation details of sliding side window in cockpit of CW-20E. 
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cable assembly 
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Improved visibility with reduction 


' in refractive and reflective errors is a 


feature of the new windshield design. 
Included is a V-shaped forward wind- 
shield, an oblique window at each end, 
and another window placed longitudi- 
nally at each side. All panels are flat 
laminated plate glass. 

Front windshield, made of double 
panels with space between to permit 
thermal de-icing, has approximate di- 
mensions of 21.5 x 12.5 x .422 (inner) 
x .374+ (outer). Outer panel consists 
of a ferward layer of .109 chipping- 
resistant semi-tempered glass, an ait 
layer of .250 full-tempered glass, with 
.015 vinyl plastic between. Inner panel 
has .1875 and .1094 semi-tempered 
glass forward and ait, respectively, 
with .125 vinyl plastic between, and it 
opens inwardly for cleaning without 
interfering with controls. 

The installation is considered prac- 
tically birdproof, since information in- 
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PERFORMANCE 


HERE'S A PICTURE OF TOMORROW ... of a giant 
Pan American DC-7 Clipper over Rio de Janeiro, 
just 19 hours out of New York. Aboard are 108 
passengers and a crew of 14. Spacious pressur- 
ized cabins have carried them comfortably at an 
altitude of 20,000 feet, at speeds of more than 
300 miles per hour. It has been a thrilling experi- 
ence, made possible for many by the amazingly 
low fares. 

It's an experience that none today could look 
forward to without the many remarkable develop- 
ments in equipment and apparatus inspired and 


CONTROLS THE 


SKYWAYS 


Pan American DC-7 Clipper by Douglas 


accelerated by wartime aviation needs. Scores of 
these developments will find application far afield 
of aviation, making possible processes and prod- 
ucts of entirely new efficiency and performance. 

PESCO precision hydraulic and liquid pumps 
and controls are an outstanding example. De- 
veloped originally for modern aviation, they now 
open the way to all industry for expanded and 
more efficient uses of Pressurized Power and liquid 
flow. For descriptive literature, write PESCO 
Products Company, 11610 Euclid Avenue, Cleve- 
land 6, Ohio. 


In Precision Hydraulics, Fuel Pumps, 


Air Pumps, Related Accessories . . 


PERFORMANCE POINTS TO 























---now that they are made in 


CORROSION - RESISTING Cc. 


“K” MONEL 


WEIGHT-SAVING, TIME-SAVING advantages have already 
won wide use for TRUARC* Retaining Rings. 


But now that they’re available in ““K’’ Monel, their useful- 
ness is extended to applications where special mechanical 
needs—or corrosive influences—formerly forbade their use. 


Because they can be heat treated, TRUARC Retaining Rings 
made of “‘K” Monel possess strength and hardness comparable 
to that of heat-treated alloy steel. 


Their resistance to shear-rupture is even greater than that 
of steel. Their resistance to impact is not impaired by sub- 
zero temperatures. 


They are permanently safe from corrosion. 


Moreover, the non-magnetic quality of “K’’ Monel opens 
possibilities for their use in (or around) those instruments 
where magnetic disturbance cannot be tolerated. 


“K” MONEL is especially useful for this application because it 
provides the combination of properties that is so often needed. 
Like other manufacturers seeking a metal to fit “special” con- 
ditions, the makers of TRUARC Retaining Rings looked for 
their solution among the Inco Nickel Alloys and found it. 
For more information on these eight problem-solving metals, 
send for your copy of “Selected Metals for Aircraft Uses.” 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 WALL STREET, NEW YORK 5, N.Y. 


*U. S. Pat, Re. 18,144 


Bearing shows two uses of TRUARC 
Retaining Rings. External ring fits 
into grooved shaft and holds bear- 
ings tn place. Internal ring fits into 
grooved housing and bolds bearing 
in the housing. 





. What are TRUARC Retaining Rings? 


2 = 
In many industries, especially the aircraft, TRUARC Re- 
__ taining Rings are used to lock, secure or position mov- 
ing parts, be they shofts, gears, bushings or bearings. 


They are available as infernal rings for fitting into 
greeved housings or as exfernal rings for fitting 
around grooved shafts or pins. 

Their use safely saves weight, space and machin- 
ing costs, while simplifying assembly and disassembly. 

Two outstanding features make TRUARC Rings su- 
perior to ordinary spring retainers: 


1. The eccentricity of their outer and inner diame- 
ters ensures a perfectly circular fit at all times. 


2. Apertures in their free ends permit quick inser- 
tion or removal by expanding or contracting 
with pliers. (See large phote above.) 


A leading aircraft manufacturer uses TRUARC Retain- 
ing Rings wherever possible: 


...@S retainers in place of shoulders, nuts and 
threaded collars 


--- 10 position bearings, bushings, shafts and pins 
-..t0 take high axial loads in place of shoulders 


-+. to save weight, assembly time and machining 
costs. 


A = pat ee lum! hlUCUrUKUlCUrF 


MONEL - “K” MONEL - “S”MONEL - “R” MONEL - “KR” MONEL - INCONEL - “Z" NICKEL - NICKEL 
NICKEL ad ALLOYS Sheet...Strip...Rod...Tubing...Wire...Castings...Welding Rods (Gas and Electric) 








FOR BETTER DESIGN 





dicates that the greatest protection 
against heavy birds is afforded by a 
thick vinyl. The glass shatters but the 
thick vinyl acts as a net, preventing a 
bird from entering the cockpit even 
though it comes through the heavy for- 
ward piece of glass. 

Both panels of the windshield are so 
constructed as to be removable as a 
unit with the frame. The forward 
panel, installed with a soft rubber gas- 
ket to eliminate distortion, can be 
sealed in its frame and tested before 
installation. 

The oblique panel at each end of the 
front windshield is approximately 
7.125 x 12.25 x .308, consists of .109 
semi-tempered glass forward and aft, 
and .090 vinyl plastic, and is hinged on 
inboard side to open inward to afford 
unobstructed vision in very heavy rain. 

Side windows ‘are approximately 
17.5 x 17.5 x 308, with .109 semi- 
tempered glass fore and aft, and .090 
vinyl plastic between. They are crank- 
operated for sliding open to the rear, 
and at end of closing travel move out- 
ward to provide effective sealing. 

Distance from normal position of 
pilot’s eyes to front windshield has 
been reduced from over 30 in. to 18 in., 
thus increasing visibility by increasing 
the angle between upper and lower 
limits of vision, and in flight position, 
the average pilot has an angle of vision 


of 16 deg. up and 154 deg. down, meas- ° 
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Right: Practical elevator carriage used on 
CW .20E facilitates inspection, maintenance, 
and servicing of battery from ground. Safety 
late» (upper center) locks carriage in up 
Position. Sketches above show carriage re- 
tracted with flush handcrank and also with 
latter extended for lowering operation. 
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ured from horizontal line at eye level. 
By leaning forward, angle of vision is 
further increased. This was not accom- 
plished with the old windshield, since, 
when leaning forward, the angle 
changed very little because of the 
greater distance from the windshield. 

Rearrangement of the instrument 
panel affords pilot and co-pilot dupli- 
cate flight instrument sub-panels which 
are interchangeable to facilitate main- 
tenance. All units on the instrument 
panel, except auto-pilot shut-off valve 
and light receptacles, are  front- 
mounted and with flexible hose connec- 
tions permit rapid removal and installa- 
tion. 

The radio installation has been re- 
designed, this equipment being located 
on the centerline and right side of 
plane from aft of co-pilot’s seat to 
cabin partition. All junction boxes are 
consolidated into one unit located on 
the side of main radio rack. Wiring 
is routed along the right side of the 
overhead panel under a snap-on insula- 
tion strip for easy access. All control 
units are contained in a consolidated 
panel located just above the center of 


the windshield, accessible for operation 
by pilot and co-pilot, and fitted with 
slide fasteners to facilitate mainte- 
nance. A quickly removable hinge 
permits complete removal of entire 
panel for replacement. 

Batteries have been relocated in the 
fuselage lower surface just forward of 
the ground service access door and are 
mounted on an elevator type carriage 
raised and lowered by a jackscrew and 
handcrank mechanism, and which 
moves vertically when the plane is in 
three-point position. In level flight 
position, the carriage travels up and 
ahead, and a spring-loaded cable as- 
sembly attached to the upper portion 
compensates for possible binding as a 
result of bending moment created by 
the angularity. A safety latch is pro- 
vided to lock carriage in the up posi- 
tion. 

A simple mechanical linkage con- 
necting each landing gear door to the 
main strut has been installed to replace 
the hydraulically operated door mech- 
anism and thus sequence valves and 
associated hydraulic plumbing are 
eliminated. 






































@ There is one best cable for every applica- 

tion in aircraft construction. The need may 

be for strength—flexibility —resistance to stretch, abrasion, corrosion or 
bending fatigue—any combination of these requirements. And there is 
an AMERICAN CABLE for every job. 

Perhaps you are now using cable of the right size, construction and 
material for every application. On the other hand, there might be some 
job on which a different cable would serve better. 

If there is a question, this book, “DATA FoR AIRCRAFT CONTROL 
CABLES,” will suggest the answer. If you do not have this booklet in 
your file, we will gladly send you a copy. Just write our Detroit office. 


& 
RBS. AUTOMOTIVE AND AIRCRAFT DIVISION 


AMERICAN CHAIN & CABLE 


ee 6-235 General Motors Bidg., Detroit 2 * 695 Bryant Street, San Francisco 7 * Bridgeport, Conn. 
, 


In Business for Your Safety 
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SHEET NUMBER . -D-26 (cont'd from Feb.) 
CLASSIFICATION . Materials 
SUB CLASSIFICATION . . Bail & Roller Bearings 











tandard Dimensions 
And Tolerances 


For ball bearings. Types BA, BC, BH, BL & BS 
and cylindrical roller bearings Types RN, RU, RF, RJ, RP, RUP, RC & RK 


BALL BEARING CODE NUMBERS OUTSIDE DIAKETER TOLERANCE CYLINDRICAL ROLLER BEARING CODE NUMBERS 
Toler. 


DIMENSION SERIES 02 (Light, 
y +1575] -.0003 


i - +0004 
1.0236 | - 0004 





10BA02 10BL02 1.1811) -.0004 6 4 ORU! 1ORJO2} 1ORPO2| 1ORVPOS 
2} 12BLO2 1.2598} -.0005 > 

15BL02 s 1.3780} -.0005 
17BL02 66! 1.5748) -.0005 
20BL02 . 1.8504 | -.0005 
25BL02 § 2 .0472| -.0005 








SOBLO2 2.4409) -.0005 
SSBLO2 ~-0005 
40BLO2 . - 0005 
| 4SBL02 

02 | 02 | | SOBLO2) SOBS1 so 90 
-55BCO2 | SSBHO2! SSBLO2} 558812 3.9370 | - .0006 

















t t t ; + 
| 60BCO2| 6OBHO2: 6OBLO2| 60BS12 4.3307 | - .0006 
65BC02| 6SBHO2| 65BL02! é 4.7244 | -.0006 

| 70BHO2| 70BLO2} 4.9213) -.0008 

7SBHO2; 75BLO2' } t 5.1161) -.0008 

80BCO2| BOBHO2| SOBLO2 80) ; 5.5118) -.0008 a 

85BA02 .85BC02| 8S53HO2! BSBLO2! | 3.3465) -. t 5.9055 | -.0008 1.1024 








RJO2} SORPO2 
85RJ02} SSRPO2 85RC02 


ret wre we 





9ORJO2| PYORPO2 90RCO2 
95RJO2| YSRPO2 9SRC02 
1LOORVO2! 100RJ02! LOORPO2 100RCO02 








SOBA02  SOBCO2 | 9OBHOZ 9OBLO2! | 3.5433) -. i 6.2992 |-.0010 } 1-1811 
9SBA02 | 9SBCO2} 9SBHO2| 95BLO2 | 3.7402) -. | 6.6929 | -.0010 | 1.2598 
100BA02 | 100BC02 |100BHO2 100BLO2' 100BS12 3.9370 1 7.0966 | -,0010 f 1.3386 


NNN | VOR RRR |) RRR RRR LR Re 
eo00 }oommanm | MOOCO00 |9OOaNn 


LIWENSION SERIES O3 (Medium) 


ae 10BC0O3| 1OBHOS 128103| 10BS13 rpm 10RJOS 10RCOS 
OS 12RCO3 

15RU03 15RCOS 

17RUO3) 17RCOS 
20RU0S 20RCOS 
25RU0S 25RC03 


12BC03} 12BHO3| .12BLO3| 12BS13 
15BCO3} 15BHO3| 15BLO3! 15BS13 
17BCO3| 17BHO3| 17BL03| 17BS15 
| 20BCO3| 20BHO3| 20BLOS) 20BS13 : 
25BA0S | 25BCO3| 25BHOS| 25BLO3! 25BS13 2.4409 





SOBAOS | SOBCO3|} SOBHO3| 3OBLO3) 3OBS13 1.1813) - 2.8346 
SSBAO3 | 35BCO3| 3SBHOS 35BL03| SSES13 1.3780) 3.1496 
40BA03 40BHO3| 40BLO3; 40BS13 1.5748) 3.5433 
45BHO3; 45BLO3| 45BS13 1.7717 i. 3.9370 
0 SOBHOS| SOBLOS! SOBS13 1.9685] -.0005 110) 4.3307 
SSBAO3 SSBHO3| SSBLO3/ 55BS15 2.1654) -.0006 | 120} 4.7244 1.1417 


SORUOS SORJOS} SORPOS| SORU! SORCOS 
S5RU03 SSRCOS 
40RUOS 
45RU0S 
SORUOS, 
SSRUOS 





60RU0S 
65RU0S 
TORUOS 
TSRUOS 
8ORUOS SORUPO: 

8SRUO03 8SRCOS 


CORAOS | 60BHO3; 60BLO3' 60BS13 2.3622] -.0006 130] §.1161 1.2205 
SSBAO3 | 65 65BL03} : -.0006 | 140 1.2992 
70BLO3| 7 5.9055 | -.000 1.3780 
7SBLO3 2 1.4567 
B0BLO3 ! 1.5354 
| 8SBCO3| 85BHOS| 8S5BLO3 3.3465] -.0008 | 180 -.0010 1.6142 


eeee 








9ORUOS 9ORCOS 
9SRUOS S|} 95SRIOS 9SRCOS 
10ORUOS 100RJ03 LOORUPOS | 100RCOS 


—_—_—_—,_ - 
90BA03! 908c03| 9OBHO3| 9OBLO3 3.5433) -.0008 | 190 -.0012 1.6920 
SSBAO3| 958C03| 9SBHO3| 9SBLO3 3.7402) -.0008 | 200 1.7717 
A00BA03 |1008C03 | 100BHOS | 100BLO3 3.9370! -.0008 | 215 1.8504 




















NNON LYVNNNANN [NYRR ee lee eee 
PEM TMoooo00 |/ocoyawmo | ooo00on 


17RU04 17RPO04 17RCO4 
20RPO4 20RC04 
2SRPO04 
SORPOS 
SSRPO4 
40RPO4 


6695 
-7874 
298435 
1.1813 
1.3780 
1.5748 


eees 





45RPO4 
SORPO4 
SSRPO4 
60R?04 


45BC04 _1.7717 
SOBCO4 SOBSO4 

553604 
60BC04 
608004 








& SBHO4 
| 708004 1.6555 
258404 | 75BC0e 1.7717 
60 
tenis | coecoe 1.6898 
Sopa0¢ | soaco4 
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Marman Universal Hose Clamp Series 820 
Approved by Both Army and Navy 


When the screw is tightened on a Marman 
Universal Hose Clamp, its patented: swivel- 
action nut tips down, positively cinching the 
band under all conditions, regardless of pres- 
sure. That’s why a Marman Universal can be 
used over and over without efficiency loss and 
can be so easily installed or removed without 
tools. Lighter and stronger, made of stainless 
steel to withstand high temperature and to re- 
sist corrosion. Three sizes handle a wide range 
of hose diameters from 11/16 to 3-7/16 O. D. 


Marman also makes standard fixed contour 
clamps and the popular Quick-Coupler in a 
complete range of sizes and shapes to fit any 
convex surface. 





FARMAN 


PRODUCTS CO. Inc. 


en 4 2 eee OO oR OME: ROMCM @ 2) ara) 
INGLEWOOD CALt*t ORwWIiA 
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SHEET NUMBER . . 2 2 es D-26 (cont'd) 
CLAGSOICATION 1. s+ «© « & % @ © * Materials 
SUB CLASSIFICATION . . . . . Ball & Roller Bearings 











Standard Dimensions and Tolerances 


For ball bearings Type BD and cylindrical roller bearings Types RU, RN, RF, RJ, RC, & RK 


ISHN A \ ry / j 
DA GZ = S | 


L AND ROLLER BEARING DIMENSIONS AND TOLERANCES 
INDIVIDUAL PILLET |leccewrriciry} CYLINDRICAL ROLLER BEARING CODE NUMBERS 


OUTER DIAMETER D RING WIDTE W | RADIUS || TOLERANCE 
— 


Type Nominal /|Toler. Nominal |Toler. Nominal Toler. || R inch, max. Type | Type | Type Type Type Type 
BD m ch |+.0000|} Mm neh |+.0000/; im c. #.000 |] Mm [Inch |/ Inner {Outer RE RU RF RJ RC RE 




















DIMENSION SERIES 32 (Light) 


10BD32 +5937 | - .0003 1.1811 |- .0004 9/16 
12BD32 +4724) -.00035]), 34 | 1.2598 |-.0005 5/8 
15BD52 + $906 /~.0003 1.3780 |-.0005 5/8 
17BD32 y -6693 | - .0003 1.5748 |-.0005 11/16 
20BDS2 +7874) -.0004 1.8504 |- .0005 13/16 
25BD3S2 +9843} -.0004 2.0472 |-.0005 13/16 





2025 1ORKS2 
-025 12RK52 


“ss 
an 





3OBD32 1.1811] -.0004 2.4409 |-.0005 15/16 
35BD32 1.3780} -.0005 2.8346 |- .0005 1-1/16 
*1.5748] -.0005 3.1496 |-.0005 1-3/16 
1.7717|-.0005 3.3465 |- .0006 1-3/16 
1.9685] -.0005 3.5433 |-.0006 1-3/16 
55BD32 2.1654] -.0006 3.9370 |-.0006 1-5/16 


C00] Couuman|] M00000!] 000m 


55RIS2 





60RJ32 
65RI352 
TORJS2 
7SRNS2 TSRISZ 
SORNS2 8ORIS2 
85RNS2 85RI32 


€OBD32 2.3622] -.0006 4.3307 |-.0006 1-7/16 

65BD32 2.5591| -.0006 4.7244 |-.0006 1-1/2 

TOBD32 - .0006 4.9213 |- ,0008 1-9/16 

75BD32 5 - .0006 5.1181 |-.0008 1-5/8 

80BD32 - .0006 5.5118 |-.0008 1-3/4 

85BD32 3.3465|-.0008 5.9055 |-.0008 1-15/16 
s 





9ORN32 | 9ORUS2 
Q9SRNS2| YSRUSZ 
-0018§ 10ORNS2 |100RU352 100RJ321100RC352 


90BD32 3.5433] -.0008 6.2992 |- .0010 2-1/16 
9SBD32 3.7402 | -.0008 6.6929 |-.0010 -6 |2 - 3/16 
1OOBD32 Il 100 | 3.93701 -.0008 -.0010 2-3/8 
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DIMENSION SERIES 33 (Medium) 


10BD33 +3937 | -.0003 
12ED33 
1SBD33 
17BD33 
20BD33 fF, ° 
25BD35 ° 1- 


3OBD33 1 -3/16 
1-3/8 
1-7/16 
1 - 9/16 
1-3/4 
553D33 2.1654 4.7244 1-15/16 





10RU33 1ORJ33| 1ORCSS 
12RUS3 12RJ3535/ 12RC33/ 12RK33 
15RUSS 15RC33| 15RK33 
17RUSS 17RC33| 17RKSS 
20RUSS 20RC33| 20RK33 
25RU33 25RCS3| 25RKSS 


SORUSS 3ORCSS| SORKSS 
SSRCSS| SSRKSS 
40RC33| 40RK3S5 
45RJ3S5| 45RCS5| 45RKSS 
S5ORJ35|} SORCSS|} SORKSS 
SS5RISS| SSRCSS| SSRKSS 


60RJ335| 60RCSS5} SORKSS 
65RJ335| 65RC33| 65RKSS 
7ORJ33| T7ORCSS| 7ORKSS 
75RC33| 75SRKSS 
80RCS35| SORKSS 
85RUSS 85RC35| SSRKSS 


9ORUSS 9ORCS3| YORKSS 
S| 9YSRUSS 95RC335| YSRKSS 
1OORNSS | LOORUSS | LOORFS3 | 10ORIS3 | 1OORCSS |! LOORKSS 


eoeceee 








60BD33 2+3622 | -.0006 5.1181 2-1/8 
65BD33 2.5591] -.0006 §.5118 2-5/16 
T7OBD33 2.7559] -.0006 5.9055 2-1/2 
75BD33 2.9528] -.0006 6.2992 2-11/16 
SOBD33 -.0006 6.6929 2-11/16 
85BD33 3.3465] -.0008 7.0866 0/2 -7/8 


90BD33 -.0008 7.4803 .0/2-7/8 
9SBD33 -.0008 7.8740 3-1/16 
100BD33 3.93701 -.0008 8.4646 3.- 1/4 


wan |no00000 |] CoMMmMn| 0O000M 




















NNN |[YVNNNNN | VOM RRR] RR Ree 


DIMENSION SERIES 34 (Heavy) 


17BD34 6693] -.0003 1-3/16 
20BD34 .7874 : -.0005 1-3/8 
25BD34 -9843 -.0005 1-3/8 
30BD34 1.1811 -.0006 1-9/16 
35RD34 1.3780 -.0006 1-3/4 
40BD34 1.5748 - .0006 1-15/16 





455D34 = .0006 2-1/8 
SOBD34 -.0008 |] 58.7|2 - 5/16 
-.0008 |] 63.52 - 1/2 
-.0008 |] 66.7|2 - 5/8 
-.0010 || 71.4 |2-13/16 
2.7559] - .0006 -.0010 || '79.4|3 - 1/8 


TSEDS4 2.9528] -.0006 7.4803] =.0012 || 82.65 - 1/4 
80BD34 3.1496} -.0006 7.8740| -.0012 |] 87.3|3 - 7/16 
855034 3.3465] -.0008 8.2677] -.0012 || 92.13 - 5/8 
905034 3.5433] -.0008 || 225 | 8.8583|-.0012 || 98.4/3 - 7/8. | -.005 


ee 





aann!] YONNNND Ne eee PY 
ooauw! moocoo!] owanoo 


+12 0010 


















































® The torner radius or chamfer on bearings must clear the maximum fillet radius given in the table. This specification goes not cantrol 


bearing corner contours. . ; ; 2 


ae 


(Couriesy of Anti-Friction Bearing Manufacturers Assn.) (To be continued) 
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Threat Elements 


4 G-t-4 


IN ONE PASS 


The Sheffield THREDCHEK 
provides a more specific and accurate check of 
critical thread elements than the conventional 
collective check. 

Two GO rolls serve to pass parts that are 
not oversize and which will assemble. These 
rolls screen out parts which are oversize or 
which will not assemble because of an exces- 
sive error or combination of such errors in 
lead, angle and pitch diameter. 

As the parts are passed from the GO or 
assembly rolls and are presented to the two 
NOT GO rolls, one of which is mounted so as 
to actuate a dial indicator, the dial shows 
whether the pitch diameter is too small and 
by how much. Should the pitch diameter show 
as being within tolerance limits and near 
basic, then it can be assumed that lead and 
angle are not only within tolerance limits but 


are also of the highest dimensional quality. 

A free-rotating backstop enables the part 
to be properly located for accurate checking 
and also permits checking for out-of-round. 
The backstop, together with the indicator, 
eliminates the need for a trained sense of 
“feel” in making the NOT GO check—a most 
important advantage of the THREDCHEK. 

Both sets of rolls are PRECISIONPLATE— 
Sheffield precision chrome plate—for longer 
life. Full manufacturing tolerances may be 
utilized because wear allowance is compen- 
sated by adjusting the rolls on their eccentric 
axis. The open end style permits checking 
close to a shoulder. 

THREDCHEKS are available in frame sizes 
corresponding closely to Sheffield Thread Roll- 
Snap Gages, with standard or special pitch rolls. 
Write for engineering data “Instruments #8”. 
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New Representative Committee Gets Big Role 


In Shaping of Postwar Personal Aviation 


. . « Regulation seen slated for non-scheduled opera- 
tions . . . Confusion won't curb drive for airfields ... 
NACA drafts statement of research policy .. . ACC- 
PAC status zooms; score of firms in membership .. . 
Simpler mechanic rating? ... For federal air training 


A twelvesman Advisory 
Committee on Non-Scheduled 
Flying, recently appointed by 
T. P. Wright, CAA Adminis- 
trator, will play an important 
part in drafting the future of 
personal aviation. This com- 
mittee will include seven rep- 
resentatives from private fly- 
ing, and one member each 
from the airplane manufac- 
turers, one from the fixed- 
base operators, one from the 
airlines. one from some group 
representing consumers, and 
one from State aviation offi- 
cials. 

In order that personal avi- 
ation may determine its own 
destiny, Mr. Wright has in- 
vited interested groups, and 
also the public, to make nom- 
inations to the Committee. 
Working with the Committee 
will be four government avi- 
ation officials: John Geisse, 
assistant to the Adminis- 
trator; Jesse Lankford, direc- 
tor of the CAB Safety Bureau; 
Fred Lanter, director of CAA 
safety’ regulation; and Jack 
Nelson of CAA, who will be’ 
executive secretary to the 
Committee. 

Further strengthening his 
private flying program, Mr. 
Wright has appointed Mr. 
Geisse as his assistant and ad- 


visor in that field. Mr. Geisse’s| 


main objectives are the sim- 
plification of federal regula- 
tions on personal aviation, 
and the promotion of im- 
provement in light airplane 
design and utility. 


Regulation Seen Slated 
For N-S Operations 


Non-scheduled flying, in- 
cliding irregular route trips, 
contract services, charter 
trips, and taxi work, consti- 
tu ‘eS a prospective important 
field for discharged military 
airmen. At present, anybody 
ovning a certificated airplane 





and a commercial pilot’s li- 
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cense can engage in non- 
scheduled business. 

But regulations are in sight. 
CAB is investigating all non- 
scheduled operations and 
plans. For existing n-s serv- 
ices, and many to be organ- 
ized, will come into competi- 
tion with the regular airlines, 
which are under economic 
control as to their mail, cargo, 
and passenger rates. 

It is probable, therefore, 
that CAA will require n-s op- 








erators to obtain route li- 
censes, and will fix their rates. 
But at the same time, CAB 
wants non-scheduled services 
|in many places, instead of so 
|many licensed feeder lines. 
Watch for CAB decisions on 
non-scheduled flying. 


Confusion Won’t Curb 
Drive for Airfields 


Construction of smaller 
class airports is certain to go 
ahead rapidly when the war 
ends. How rapidly, and how 
well-planned the fields will be, 
depends on Congress—also 
upon many. groups, some of 
which, unfortunately, are giv- 
ing Congress conflicting infor- 
mation. 

There are four bills on Cap- 
itol Hill, presenting various 
programs to build about 3,000 
airports. In general, all of 





“HIGGINSCOPTER” 


Here’s Higgins Industries helicopter, 


products at company’s aircraft plant. 


shown at a recent display of Higgins 
Designed under supervision of Enea 


Bossi it seats two side-by-side, is powered by a 180-hp. Warner engine driv- 
ing a 4-blade 32-ft. dia. rotor. Top speed is approximately 125 mph. All 
metal construction with fabric covering is used. 


(Wide World photo) 





Coming Up 


(Meetings and dates subject 
to wartime conditions under 
ODT regulations) 


4-6: SAE National Aero- 
nautic Meeting, Hotel New 
Yorker, New York City. 

10-14: ACCA Airplane 
Technical Committee (10- 
11) and National Airworthi- 
ness Requirements Commit- 
tee (13-14), New Orleans. 
16: International Air Trans- 
port Organization Meeting, 
Havana. 

Apr. 26-27: IAS Spring Meeting, 
Horace H. Rackham Edu- 
cational Memorial, Detroit, 

May 16-19: IAS Joint Meeting 
with Society For Experi- 
mental Stress Analysis, 
Hotel Statler, Buffalo. 

May 20-27: Pan-American Air- 
craft Exposition, Dallas. 

June 4-6: SAE National War 
Material Meeting, Book- 
Cadillac Hotel, Detroit. 

July (date to be announced): 

IAS Annual Summer Meet- 

ing, Los Angeles. 

(date to be announced): 
IAS Air Transport Meeting, 
Washington. 


Apr. 


Apr. 


Apr. 


Oct. 





them call for federal funds to 
be matched with local funds. 
Cities are fighting with states 
for control of the federal 
money—when it becomes 
available. Most states cannot 
accept the money until they 
pass enabling laws. 

CAA has presented to Con- 
gress a Master Airport Plan, 
with the intention of planning 
each field as a part of a na- 
tional airport system. Bureau 
of the Budget and Federal 
Works Agency say the Master 
Plan is not coordinated with 
the military airport system 


‘land that the cost of land is 


not provided for. 
All these problems will be 
ironed out, for nothing will 


‘|stop the demand for airports. 


Many ports, of course, will be 
built by private interests and 
persons. Meanwhile, Army 
and Navy restrictions on air- 
port information are being 
lifted, and CAA will soon re- 
sume distribution of its re- 
ports and charts on the status 
of airports. 


NACA Drafts Statement 
Of Research Policy 


At request of House Select 
Committee, NACA has pre- 
pared a statement of research 
policy, following conferences 





with the aircraft industry and 
after appointment of a special 
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:| cil of the Aeronautical Cham- 
i} ber Commerce are decidedly 


on the increase. PAC now 
numbers more than 20 mem- 
ber firms. 

Following appointment of 
Joseph T. Geuting to the post 
of acting manager of PAC 
(also see page 223), John E. 


©™'P, Morgan, who retains title 


of PAC manager, now puts in 
nearly full time as chairman 
of the Chamber’s manage- 
ment committee. In this posi- 
tion, he is responsible, under 
Chamber President Eugene E. 
Wilson, for ACC’s operations. 

Don Flower and James C. 





Welsch have been elected 
chairman*#and vice-chairman, 
respectively, of the Council, 


Simpler Mechanic Rating? 


National Aeronautic Asso- 
ciation says CAB probably 





WORLD’S FASTEST AMBULANCE 


Lockheed’s P-38 Lightning seems to have no limitations. As being demon- 
strated here at an AAF Pacific base it has been adapted to carry a litter | 


patient beneath each wing inside modified wing fuel tanks. Tanks have a 
transparent nose and tail cone is detachable for ease of handling. (Press 


Assn. photo) 





committee and discussion by 
NACA members. 

Preamble states that since 
establishment of NACA, value 
of airplane for national de- 
fense and commerce has di- 
rectly followed evolution of 
advancing technology based 
on research; that accelerated 
enemy research and develop- 
ment created opportunity for 
aggression which constituted 
most expensive lesson we have 
yet learned; and that lead 
gained by NACA, Army and 
Navy, and airplane industry 


shows results which make ap-) 


parent that further opportun- 
ities for substantial improve- 
ment in performance of air- 
craft and equipment can be 
realized only by vigorous pro- 
gram. 

Necessity for research pro- 
ceeds on belief that it is in 
public interest to foster in- 
creased civil use of aircraft 
for domestic anc international 
airlines and private operation. 


Rate and crowth of civil avia-. 


tion is stated to depend on 
rate of realization of im- 
provements in safety perform- 
ance, reliabilit¥, utility, and 
economy. Also, that in many 
cases of war research, practi- 
cal applications have yet to 
be discovered, hence require 
further research. and that air- 
lines and manufacturers can- 
not be expected to solve these 
problems quickly without as- 
sistance of intensive research 
and development. 

Statement of policy recom- 
mends that AAF, Navy Bu- 
reau of Aeronautics, CAB, 


CAA, and NACA adhere to) 


general postwar  considera- 
tions which include provisions 
holding that fundamental re- 
search is principal objective 





in NACA; research of this 
organization is not considered 
completed until results are 
tested by sufficient practical 
application; research facili- 
ties of NACA may be used to 
assist government agency in 
evaluation of specific aircraft 
or equipment when facilities 
of agency are inadequate, and 
may be used to assist private 
individuals and corporations 
in absence of commercial fa- 
Cilities if they bear cost and if 
investigation is in public in- 
terest. 

It was also held that appli- 
cation of research to design of 
improved aircraft and equip- 
ment, civil and military, is 
function of industry, and that 
encouragement of competitive 
engineering organizations is 
essential; expedition of prac- 
tical use of newly developed 
aircraft and equipment is 
function of CAA when govern- 
ment assistance is necessary. 
Further, NACA specifies con- 
tract with university or other 
private researchers for work in 
special fields where facilities 
and competence are available. 
And in important prob- 
lems difficult of practical solu- 
tion, parallel attack by NACA, 
industry designers, Army, 
Navy, commerce groups, and 
individual scientists and in- 
ventors may be made on vari- 
ous aspects of same basic 
problem, with coordination 
achieved by subcommittees of 
representative experts. 


ACC-PAC Status Zooms 


With prospects of a sub- 
stantial postwar personal air- 
craft industry and _ airfield 
program, responsibilities of 
the Personal Aircraft Coun- 


will drop aircraft weight dis- 
| tinctions as a basis of rating 
mechanics. Class One and 
Class Two ratings probably 
will be used, but certification 
would be based on examina- 
|tions broad enough to test a 
'mechanic’s knowledge in both 
| fields, light and heavy. 


For Federal Air Training 


A survey conducted by the 
Aeronautical Training Soci- 
ety, whose members are, or 
were, flight training contrac- 
tors to AAF, shows that gov- 
ernment-sponsored postwar 
aviation training is widely fa- 
vored. The survey indicated 
that more than 19 percent of 
men now in the armed forces 
aspire to careers in aviation. 
Of those questioned 67 percent 
favored compulsory military 
training. 


AMERICA AT WAR 


Aviation's Communique No. 38 


Gen. H. H. Arnold empha- 
sized in a recent speech the 
major part played by Allied 
Air forces in breaking up Ger- 
man supply lines and causing 
their retreat. In the Ardennes 
push-back, nearly 7,000 enemy 
vehicles were destroyed by 
AAF and RAF flyers in two 
days. Meantime, the Russians 
continue their grand job of 
pushing Germany back into 
a condensed target. 

The AAF chief said that 
Germany does not possess 
the air power to sustain an 
offensive. He added that in 
the Pacific we are setting the 
‘stage for full-scale strategic 
|bombardment of Japanese in- 
dustry. At the same time Lt. 
'Gen. Harmon, commander of 
Army Air Forces in the Pa- 
‘cific, said that Japan will still 
be going strong in 1946. 
American operations during 
\the next 12 months will be 





aimed at acquiring air bases) 
‘Germans had in JP. 


closer to the enemy’s home- 


land installations, he said. 

Nearly all classes of mili- 
tary airplanes will be brought 
to bear on the heart of Japan 
when the bases are taken, 
with action featuring the new 
high-performance fighter, tor- 
pedo, and bomber craft of 
the Navy. Artemus L. Gates, 
Kavy assistant secretary, re- 
cently announced the air arm 
will soon put into action a 
jet-powered fighter or fighter- 
bomber. 

Strategic bombing of Jap 
objectives with B-29’s_ is 
highly profitable to the Allies, 
but air attack cannot appreci- 
ably weaken the enemy until 
bomb tonnage is several times 
multiplied. The Japs will dis- 
perse their production, as Ger- 
many did, and a high percent- 
age of their airplane output 
will continue. Quality of 
Japanese aircraft is improving 
beyond all expectation. “The 
fact is that our superiority in 
aircraft design is being seri- 
ously challenged,” says Adm. 
> Witt C. Ramsey, Chief of 
the Bureau of Aeronautics. And 
the theory that enemy cities 
can be burned out has been 
disproved. Fully 34 fires in 
Kobe were put out in 24 hr. 

Conquest in the Philippines 
has been helped immeasur- 
ably by aviation. The Japs 
had practically no air obser- 
vation. American flyers beat 
them up wherever they 
showed. Gen. MacArthur had 
special praise for the 11th Air- 
borne troopers who hiked 35 
mi. into Manila from their 
landing. Air attacks on Brit- 
ain’s lost Singapore have been 
damaging. Destruction of Jap 
shipping by air, surface, and 
submarine attack is still the 
softest spot in Japan’s de- 
fense. But the Allies are lay- 
ing complete plans to fight 
them on land. 

In Germany, 
tion’s success in dodging 
bombs makes the_ experts 
wonder just how much could 
be done by bombers to a na- 
tion that really set out to dig 
in and take it. But there is no 
doubt about the value of air 
superiority in stopping trans- 
portation—the Germans had 
everything they needed for 
defense and counter attack, 
but Allies went tactical and 
wouldn’t let them deliver it. 

The big air war story, now, 
is jet power. The Germans 
outclassed the world in put- 
ting JP in the sky; they alone 
at this writing, have jet-pow- 
ered fighters active. But this 
time it was their turn to show 
up with too little, too late. 
An informed aircraft produc- 
tion official in Washington 
recently said the jet line 
might eventually be the biz- 
gest item in the U. S. air pro- 
gram. Presumably the British 
will soon put one or more ‘ect 
planes into action, and it is 


war produc- 








assumed the Japs will meet 
the Allies with everything te 
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Aluminum Tube 
... Dy REVERE 


Do you know that — 

Revere makes other than round aluminum 
| alloy tubes. 

The quality and service established by 
Revere on round tubes is now available in 
square and rectangular shapes. 

These tubes are now used chiefly in aizg 
structural members. They combine lig 
with strength and rigidity. ) 

Square and rectangular tubes afe drawn 
from round to provide physical properties 
that meet specifications for either the S-O 
(soft) or the S-T (heat-treated) condition. 

Dies are available for a wide range of sizes 
and shapes. New designs may be created to 
meet new engineering needs. 

Eventually, when metal and facilities exceed 
the needs of war, these tubes will have many 
important uses in products for civilians. Re- 
member Revere’s extensive experience in 
working aluminum to the most exacting 
military standards when planning for the 
future. For full. information, write Revere 
Executive Offices. 


REVERE 


OPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
*eCutive Offices: 230 Park Ave., New York 17, N.Y. 
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You can save steel and time in the 
making of dies for blanking, trim- 
ming, beading, or any application 
involving the cutting of sheet metals 
to regular or irregular shapes, by 
assembling them from FCC Com- 
posite Steel Die Sections. 

These prefabricated die parts 
consist of fine tool steel cutting 
edges, in a selection of grades, 


How TO Fs ail Caen’ 


ON YOUR BLANKING DIES 








electrically welded by a special 
process to non-hardenable mild 
steel bases. Thus, screw and dowel 
holes may be easily drilled after 
heat treating, and there are numer- 
ous other advantages that will be 
immediately obvious to the die 
maker. 

Thousands of die shapes may be 
made up from combinations of 








E WRITE FOR ENGINEERING DATA 


It contains a print showing the various standard shapes 
available for quick shipment, and explains how to order 
special shapes, including rib-reinforced extra high sections. 
It also contains prices. Get your copy—write for it today, 


ae 








ADDRESS DEPT, A-32 
' . 
WED 9477 
ee ae 








thirty-five standard sections. § 
cially shaped sections are mua 
factured to customers’ specii 


tions in five to ten days. 





Allegheny Ludi 


STEEL COR poratié 
Forging and Casting Divi 
DETROIT 20, MICHIGAN 
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Canadian aircraft sales 





» CANADIAN NOTES = 


By James Montagnes 


Dominion’s 26 flying clubs, in 


recent 16th convention at Port 

ur, decided to each give a 
scholarship annually for higher 
jnstruction in aviation, also spe- 
cial low instruction. rates to 
radets of Air Cadet League of 
Canada when flying comes back 


after war. 


Ottawa Car & Aircraft, Ltd., is 


- now making bomb-bay doors for 
- Lancasters. 


9, T. Larsen has retired post of 
" y.-p. in charge of operations for 


. He was last of trio of U.S. 


: ne officials hired in ’37 to 
; ein putting TCA into opera- 
~ tion. 


survey to gage postwar 
Pane 4 — first 
year after war, ‘Toronto Finan- 
cial Post” estimates that sales 
q@ill amount to 200 twin-engine 
or larger transports, 100 single- 

gine transports similar to 


Norseman, 100 four-passenger 


executive-type transports, and 

500 private planes. Annual re- 
ements are figured at a 

quarter of this number. 


TCA is expected to start a direct 


Toronto-Chicago service as a 


fesult of recent United States- 


Canada air conference in New 
York on reciprocal flight expan- 
sions. 


New 4-mi.-square airport at Ed- 


monton, reported largest on 
North American continent, was 
built by U.S. at cost of $7,- 
000,000 in connection with de- 
tense of Pacific coastal regions 
and for ferrying aircraft and 
supplies to Northwest Pacific 
and Russia. Field will revert to 
Canada after war, Dominion 
having recompensed U.S. for 
cost of construction. Two run- 
ways at airport are each 7,000 
ft. long, and there is nothing 
higher than a farmer’s. barn 
within 10 mi. of approaches. 


Surplus non-combat aircraft are 
now being sold by Canada to 
private individuals and com- 
panies through government- 
owned War Assets Corp. One lot, 
going mainly to Latin-American 
operating companies, was of 209 
aircraft for $305,345. These in- 
cluded 188 Fleet Finch Trainers 
(which went to Mexico), and 
Grumman Goose amphibians, 
Beechcraft 18D, Lockheed 124A, 
and Anson twin-engined bomber 
trainers (to Airlines in Brazil, 
Peru, and Ecuador). Others 
went to Canadian air freighting 
companies. Grumman Goose sol 

for $35,000, Beechcraft for $16,- 
500, and the Lockheeds averaged 
$15,000 each. Trainers, some of 
which were sold for parts only, 


went for average price of $1,427 
each. 


* SPOT CHECKING « 


Surplus Property Board, at this 
writing, had allocated to foreign 
uyers a total of 45 commercial 
transports of 119 available. 


Oxygen for our hi i 
gh-altitude 
fombat flyers is supplied at 
fonts by special portable gen- 
te weighing some 36,000 Ib. 
Oused in trailers buil 
Heil Co., Milwaukee, slg 


- One of Lockheed P-38 ver- 
ons, nose armament has been 
opped and Plexiglas - fronted 
Oombardier post has been in- 


Stalled, complete wit 
Norden bombsight, bs iies 


Model ai 
at ice ase has been laid out 


1, Mo., to provide data 
toe anning financing, construc- 
maint euPPing, Operating, and 

aiming of similar airparks. 
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Seabee is now announced as 
name of Republic’s postwar per- 
sonal amphibian. Initial model 
0 alae had been ‘‘Thunder- 
olt.”’ 


Navy will build new wind tun- 
nel with ranges above 750 mph. 
for use of NACA. To cost $4,- 
500,000, tunnel will be located at 
Ames Aero Lab., Moffett Field, 
Calif. It will be employed in 
tests of new high-speed fighter 
designs. 


Convair reveals that new model 
PBY Catalina flying boat is in 
production at company’s New 
Orleans division. Designated as 
PBY-6A, ship is stated to be 
improvement on PBY-5A, with 
heavier armament and 400-mi.- 
greater range. V-shaped bomber 
window and higher, slimmer tail 
are features. 


Pres. Eugene E. Wilson, of 
ACCA, advocates scrapping of 
one-fourth of Army’s surplus 
airplanes annually as means of 
clearing way for improved craft, 
thus promoting healthy postwar 
industry. 


A new library on military aero- 
nautics has been formed by Air 
Technical Service Command, 
Wright Field, Ohio. Contribu- 
tions are invited. 


Glenn L. Martin Co. has given 
endowment to University of Md. 
for education and research in 
aero engineering. Part will be 
used for facilities, remainder 
will be set aside as nucleus for 
Glenn L. Martin Aero Research 
Foundation. 


Use of color engineering—em- 
ployment of various hues and 
shades in plants to reduce fa- 
tigue, lower accidents, and raise 
output—appears to be on rise. 
After eight months experience 
with it, J. D. Wright, general 
manager of Thompson Aircraft 
Products Co., states trials with 
it have worked so well that it is 
planned to extend its use to rest 
of company’s plant. 


Single copies of “‘Studies of Ef- 
fects of Long Working Hours,” 
by Max D. Kossoris (two Bulle- 
tins, 791 and 791-A), are now 
available to personnel executives 
gratis from Bureau of Labor 
Statistics, U. S. Department of 
Labor, Washington, D. C 


Marine Transport Pilot Hollen- 
beck recently landed three planes 
at the same time on the newly 
captured Peleliu airfield. He was 
flying a Curtiss Commando—in- 
side of which were two Navy 
Piper Cub hospital planes as 
eargo. 


Universal Pictures has released 
a featurette titled, ‘“World With- 
out Borders.’”’ Film traces air 
history from days of Montgolfier, 
climaxing with view into future 
when travel to any place on 
earth ‘may be measured in 
hours.” 


Cigaret ration plan instituted at 
Northro precludes waste of 
workers’—and company’s—time 
standing in lines for smokes. 
Cards have been issued to em- 
ployees under allotment plan 
based on previous purchases of 
some 7,000 packs of cigarets per 
week. 


New booklets: “Community Air- 
ports and Airparks,’’ by Esso 
Aviation Products, shows post- 
war advantages to communities 
setting up personal flying facili- 
ties, also discusses various plans 
and methods... “The Aircraft 
Industry Prepares for the Fu- 
ture,”’ contains testimony by 
ACCA representatives to War 
Contracts Subcommittee on Mil- 
itary Affairs, U. S. Senate. . 
“Some Facts of Interest About 
Rotating-Wing Aircraft” is re- 





vealing photo booklet by Auto- 








THE WASHINGTON 
WINDSOCK 


By BLAINE STUBBLEFIELD 





Next time—if there is a next time—the United States 
will not have years, or months, or maybe even min- 
utes to prepare. Tomorrow’s Pearl Harbor may be 
Chicago or St. Louis just as well as New York or San 
Francisco, or all of them. For next time they’ll want 
to hit us first, while we are weak—to prevent us from 
getting strong. 


Lighter-than-air advocates, still very lively, are urg- 
ing the Navy to order more blimps. New efforts to 
obtain government backing for dirigible operations, 
military and civilian, are in prospect. 


Big-city ambitions to be “gateways” to foreign air 
services will continue to stimulate elaborate airport 
developments. No city is too far inland to be bitten 
by the international bug. 


A big majority of side-line observers, at the “Battle 
of ashington” between “community corporation” 
and “controlled competition” forces to run American 
flag foreign airlines, predicts victory for competition. 
One point most debaters forget is that Pan American 
Airways, when and if defeated, will still hold certifi- 
cates on most of the world’s profitable air routes. 


Many helicopter designers, when asked for sug- 
gestions on CAA air worthiness regulations in process 
of drafting, admitted they were using the cut-and-try 
formula, passing up the privilege of contributing to 
knowledge in this field. 


The woods will be full of air transport pilots come 
peace. Several thousand military pilots will have been 
trained on equipment to be used postwar—-and in the 
fine art of weather avigation. Pressure downward on 
salaries will be heavy. 


When possible, without in the least hindering war 
préduation, the Army distributes aircraft orders so as 
to equalize, in so far as possible, experience that will 
be useful in the postwar market. It’s a delicate task, 
but many manufacturers are pleased with the result, 
so far. 


More commtoniicone not less, will beset aviation arts 
and industries after the war. Moving much commerce, 
communications, and travel from surface to air will 
shake business and politics and technology and 
society for years to come. There will be more special- 
ists in aviation than in medicine. 











giro Co, of America delineating|Rear Adm. Richard E. Byrd 


position of company in field and 
many developments ... ‘“Me- 
morial Ajirports,’” issued by 
Michigan Board of Aeronautics, 
Lansing, Mich., tells of various 
state fields and promotes future 
expansions as memorials to men 
and women serving in war... 
“75th Anniversary” is a booklet 
by Standard Oil of Ohio outlin- 
ing pictorially 75 years of petro- 
leum industry developments, 
from the lamp, to the auto, to 
the airplane. 


* CALLING NAMES x 


Philip DO. Reed, until recently 
chief of U. S. Mission for Eco- 
nomic Affairs in London with 
rank of minister, was re-elected 
a director and chairman of 


.jboard of GE, also was elected 


chairman of board of Interna- 
tional GE, a position formerly 





held by Gerard Swope. 





received Legion of Merit for his 
work in surveying Navy air 
routes and air bases in South- 
east Pacific. 


Charies S. Mattoon, former dir. 
of industrial relations, C-W air- 
plane div., Buffalo, takes similar 
position with Weatherhead Co., 
Cleveland. 


Lawrence D. Bell, Bell Aircraft 
pres., received 1944 Daniel Gug- 
genheim Medal for achieve- 
ments in design and production 
of military aircraft. 


Howard’ S. Cullman, vice-pres. 
of Cullman Bros., is elected di- 
rector of Aeronca Aircraft Corp. 


A. F. Hock has resigned as na- 
tional merchandising mer. of 
Chrysler Corp. to take newly 
created position of general traf- 
fic mgr. with PCA. 


Robert H. Bolander, Jr., secre- 
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THESE “X” FIGHTERS TEST NEW IDEAS 


Newly revealed are five fighter planes developed for AAF to gage new theo- 
ries in plane, engine, and armament design. Planes (from top to bottom) 
are: Bell XP-77, Vultee XP-54, Curtiss XP-55 Ascender, General Motors 
XP-75, and McDonnell XP-67. 

Bell XP-77 is a small all-wood monoplane built to counteract metal 
shortage in war's early days. Ranger V-770 engine turns two-blade metal 
prop with hollow hub allowing cannon installation. 

Vultee’s XP-54 has in-line Lycoming pusher engine and features an 
electrically operated elevator to permit pilot to enter cockpit. It is a twin- 
boom design primarily of magnesium construction, with flush-riveted skin 
covering. Engine radiators are in leading edge of each center section. 

Curtiss XP-55 Ascender is a tail-first pusher type first flown in 1943. 
Its Allison 1,275-hp. engine drives a Curtiss three-blade propeller which 
can be jettisoned by pilot in event of an emergency jump. Elevators are 
in the extreme nose, removed from wing’s compressibility wake. 

General Motors XP-75 was intended as a composite type using parts of 
planes already in production, with NAA P-51 fuselage, Curtiss P-40 wing, 
Vought F4U landing gear, and Douglas A-24 tail. Allison 3,000-hp. engine 
is located behind pilot and drives a six-blade contra-rotating prop. Arma- 
ment includes synchronised nose guns. 

McDonnell’s XP-67 is a bat-wing twin-engine design. Built as long range 
interceptor, it utilizes turbo-exhaust for added jet thrust, is armed with 
six 37-mm, cannon. (Press Association photos, except XP-55) 
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tary and general counsel of 
CSA, became a vice-pres. of 
Airline, succeeding Amos Cul- 
bert, now an AA vice-pres. 


L. Welch Pogue received first 

certificate of merit awarded by 

N. Y. Board of Trade in recogni- 

—_ of services to civilian avia- 
on, 


IAS 1945 elections: Charles H. 
Colvin (also see p. 223) was 
elected pres. succeeding Maj. R. 
H. Fleet. New vice-presidents 
are W. A. M. Burden, Asst. Secy. 
of Commerce; Leroy R. Grum- 


man, Grumman; I. M. Laddon, 
Convair; Arthur E. Raymond, 
Douglas. Earl D. Osborn, Edo, 


is treas. Maj. Lester D. Gardner 
was re-elected chairman of coun- 
cil; Bennett H. Horchler, exec. 


vice-pres.; George R. Forman, 
asst. to pres.; Robert E. Dexter, 
secy.; and Joseph J. Maitan, 
controller. 


Robert Hinckley, director of 
OCS, has been appointed by 
Pres. Roosevelt to serve on 
WPB. Henry Nelson has been 
made director of WPB’s new 
Aircraft Div., Morton H. Wilner 
is deputy director. 


E. Lee Talman, TWA exec. vice- 
pres., was elected to board of 
directors of Ist National Bank 
of Kansas City. R. E. Whitmer 
is appointed TWA’s director of 
cargo sales. 


Frank Cassel becomes project 
engineer in charge of AA’s spe- 
cial projects group. Theodore 
Pennock Gouid is new district 
traffic mgr. for N. Y. 


Henne has returned from 

military operations in 
Alaska to former position as 
station master, Medford, Ore.; 
Phil L. Edwards goes to Long 
Beach, Calif. Weldon E. ‘‘Dusty’”’ 
Rhoades, now Gen. MacArthur’s 
personal pilot, is promoted to 
Lt. Col.; Lt. (j.g.) Mary Ellen 
O’Connor becomes flight nurse 
in charge of Navy’s Alameda air 
evacuation school. 


Max C. 
UAL’s 


John H. Geisse has been named 
asst. to administrator for Per- 
reg Flying Development of 


Norman T. Shaw is named mer. 
of outside prod. div. at Ryan; 
A. R. Parsons is made mer. of 
master planning div.; and C. 
Sponsel joins company as mgr. 
of production engineering. 


G. M. Aron, Northrop, is newly 
elected western div. chairman of 
NASC. 


Fred A. von Ritter has been ap- 
pointed asst. dir. of public rela- 
tions in charge of adv. and sales 
promotion for Republic Aviation 
Corp. 


J. R. Eggert becomes plant mgr. 
of C-W Caldwell-Clifton propel- 
ler plants; Edgar C. Brandt, for- 
merly with WPB, joins Beaver, 
Pa., propeller plant as plant 
megr.; W. W. Gleeson became 
vice-pres. and gen. mer. of C- 
W subsidiary, L.G.S. Spring 
Clutch Corp., Ind.; and Jack 
Stark is made public rel. mgr. 
of Ind. propeller div. plant. 


Stewart Faulkner was appointed 
asst. to pres. of Air Express In- 
ternational Agency. 


R. G. Ervin, Jr., joined Kellett 
Aircraft Corp. as material direc- 
tor; and Dr. Robert Livingstone 
was elected to board of directors. 


A. A. Tackus is promoted to 
asst. to exec. vice-pres. of Avia- 
tion Corp. 


James E. Hawthorne was ap- 
pointed asst. director of TWA’s 
passenger sales; while D. A. 
O’Connor became eastern region 





director for passenger sales. 


w. | div. 




























































































Joe C. Towle becomes chief pilot 
for Lockheed, with Avery Blac, 
as asst. 


Samuel S. Bradley was re. 
elected chairman of the board og 
Manufacturers Aircraft Assn 
with Frank H. Russell as preg’ 
and John A. Sanborn, gen. mer 
Elected as vice-presidents were 
Clayton J. Brukner, Waco; Rob. 
ert E. Gross, Lockheed; Jos, T, 
Hartson, Glenn L. Martin; J. q 
Kindelberger, North American 
Aviation; John M. Rogers, Doug- 
las; Raymond S. Pruitt, Con. 
vair; and Raycroft Waish 
United Aircraft. : 


Robert H. Bolander, Jr., has 
been elected a vice-pres. of Chi. 
cago & Southern Airlines. 


Howard H. Adams, western dis. 
trict-ATSC public relations off. 
cer, was promoted to rank of 
Lt. Col. 


James V. Carmichael was elected 
vice-pres. of Bell Aircraft, and 
David F. Devine became comp. 
troller. 


Don R. Eldridge joins TACA as 
vice-pres., transportation; and 
Earle M. Constable became 
treasurer. 


Alexis R. Stocker, Fairchild’s 
dir. of pub. rel., has taken a 6 
months’ leave of absence be- 
cause of ill health and will be 
replaced by Gunnar Eriksson. 
John C. Slocum. will represent 
both Fairchild Aircraft and 
Ranger Engines at Wash., D, ¢. 


Larry Cooper and A. M. Hall be- 
come mers. of Convair’s New 
Orleans and Miami div. plants, 
respectively; S. R. Carpenter 
became chief engineer of Vultee 
field div.; K. F. Leaman is works 
mgr. of Elizabeth City, N. C, 
div.; G. F. Gerhauser is made 
chief tool engineer at San Diego 
div.; Col. A. S. Albro is chief of 
contracts at Tucson div.; Maj. 
J. D. Larkin becomes AAF resi- 
dent rep. at Tucson; and Harry 
L. Stevens is transferred to 
Miami div. as traffic supt. 


William R. Robbins is new asst. 
controller of United Aircraft; 
John H. Spade becomes div. ac- 
countant at Sikorsky Aircraft 
div.; and Richard T. Horner is 
made div. accountant at P & W 


Glenn C. Lace is appointed mgr, 
air express, in central dept. of 
Railway Express Agency. 


Edward S. Gremse is elected 
pres., treas. and dir. of General 
Aircraft Corp., Del. Lawrence 
W. Wattson, Sr., becomes vice- 
pres., gen. mgr., and dir., K. lan 
Deane, secy. Other new directors 
of company are Walter S. Ort, 
chairman of board, Houghton W. 
Clarke, and William D. Byrne. 


Victor A. Stokes is new sales 
engineer for York Research 
Corp. Anthon M. toppolo is 
chief of aircraft div. in N.Y.C., 
and Anthony Mannina becomes 
personnel mer. 


Roy C. Sylvander is new director 
of engineering of Bendix Avia- 
tion Corp., Eclipse-Pioneer Div. 
and Charles T. Zaoral will supel- 
vise coordination of companys 
foreign operations. 


F. C. Crawford, pres. of Thomp- 
son Products, has been elected 
pres. of Automotive & Aviation 
Parts Manufacturers. John Airey 
becomes vice-pres., and J 

Myers secy.-treas. 


Hugh Allen has received 4 oe 
mond studded service pin mar! ‘ 
ing his 25th year with Goodyeat 
Tire & Rubber and Goodyet 
Aircraft Co. He is well ae 
for public relations work 








lighter-than-air flying. 
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AWPC put off. 


The aircraft production pro- 
gram has been raised from 
October’s schedule of 176,000 
in 1945 to 82,250. This figure, 
of course, may be changed 
again, depending on the war. 
Monthly dollar output must 
be raised from $367,000,000 in 
Oct. 1944, to $925,000,000 per 
month average in the second 
quarter of 1945. Highest unit 
production was the 96,369 out- 
put in 1944, averaging 8,030 
per month. 

Emphasis on warplane types 
shifts constantly. Right now 
the Boeing B-29 tops the hot 
plane list. Some qualified ob- 
servers say that jet types are 
on their way to the top. Other 
currently rushed planes are 
the Boeing B-17, Consolidated 
B-24, Douglas C-54, and A-26, 
plus all Navy fighters, espe- 
cially the torpedo carriers. De- 
livery of some of these planes 
will be boosted 600 and 1700 
percent. 

A highlight of the month 
was completion by Boeing of 
Wichita of the plant’s 1,000th 
B-29. AAF procurement gen- 
erals have said the call is in 
for “tripled production” of the 
Superfort, although one some- 
what contradictory report by 
WPB had it that increases in 
the 29 might be “very slight” 
due to plant limitations. Nev- 
ertheless, delivery of several 
hundred per month is becom- 
ing the posting on the flyaway 
board, and there will be a 
definite press for “ups” at all 
Plants. In the meantime, WPB 
Chairman Krug has revealed 
that January superbomber 
Production was 13 percent 
= than December’s out- 
Further, Army is ordering a 
number of Boeing C-97’s, 
cargo version of the B-29 
Which recently flew from 
Seattle to Washington, D. C., 


In the record time of 6 hr. 
3 min. 


January Saw Weight Rise 


Total unit production of 
Planes in January was 6,535, 
phn of 16. from the output 
: 6,697 Tung up in December. 
10Wever, total weight produc- 
‘on was disclosed as 1 per- 
Yn higher in this first month 
the new year, as compared 

oa a pecember, This would 
rth igure of something bet- 

41 71,710,000 lb. for Jan- 
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45 Schedule Asks 82,250 Planes; January 
Saw Weight Rise; 30,000 Craft Now Surplus 


. . » Groom JP plane for Navy; jet bombers next? 
.. +» New “urgent™ Lockheed to be made by NAA... 
FA taking L-5 ... Favor for world-wide "worthiness" 
standards . .. Te “robomb" Japan? .. . Tapering of 


uary, including spares. For 
“the record,” the unit figure 
of 6,535 is the lowest since 
the 6,472 output of Apr. ’43. 


30,000 Craft Now Surplus; 
More Than 7,000 Sold 


Some 30,000 airplanes have 
been declared surplus. by 
Army and Navy and turned 
over to the Aviation Division 
of the Surplus’ Property 
Board. The new SPB, author- 
ized by Congress and headed 
by Ex-Sen. Guy M. Gillette, 
is now in action, but the 
original aviation division is 
functioning as usual through 
reorganization. 

Of total surplus, over 7,000 
have been sold; and of those 
sold, 5,400 were civilian train- 
ing types, mostly from War 
Training Service. Few of this 
latter type remain for sale. 
Field Artillery has not yet re- 
leased any of its Piper and 
Stinson liaison equipment. 

Most surplus planes are 
trainer and combat types of 
little use for any other pur- 
pose; most eventually will be 
junked. There are over 15,- 
000 trainers held in storage 
for possible en.ergency return 
to service; blocks of them are 
declared surplus from time to 
time. 

Of 129 utility cargo planes 
declared surplus, over 100 still 
remain unsold; most are out- 
dated models. 


Groom JP Plane for Navy; 
Jet Bombers Next? 


A new jet-propelled fighter 
plane soon will be ready to 
join Naval air combat, accord- 
ing to Artemus L. Gates, As- 





“15” WHICH 


improved version of standard CG-4A. 


tion, increased shock resistance in landing gear, and 20 ft. less span than 
the CG-4A, allowing more speed or reduction of towing power. It carries 
16 soldiers, cargo, or mechanized equipment. 
framework, fabric covered, and wings and tail surfaces are of wood. Gross 
weight is 8,000 Ib., empty, 4,000 Ib.; and towing speeds required range 
from 70-180 mph. Wingspan is only 62 ft. 2% in., and over-all length 


is 48 ft. 9% in. 





sistant Secretary for Air. Mr. 
Gates’ remarks might be in- 
terpreted to mean that the 
jet plane is a fighter-bomber. 
He said Navy is reorganizing 
Essex class carrier plane com- 
plements for the first time to 
include a large number of 
fighter-bombers. These air- 
planes, he added, would carry 
one 1,000-lb. bomb at 400 mph 
at limited range. 

So far the United States 
and England, officially, have 
only trial types of jet-pro- 
pelled airplanes in the air. 
The American ship is the Bell 
P-59A Airacomet. But state- 
ments made by U. S. govern- 
ment officials from time to 
time indicate that research 
and other facilities were put 
in preparation early enough 
so that the Allies will have jet 
power when the Jap war 
comes to close grips. 

At that time, the Japs will 
have it too, for all data on 
Germany’s Me-163 and Me- 
262, single and twin jet fight- 
ers, respectively, have been 
transferred to the Japs. The 
Nazis distinctly out-smarted 
the Allies in putting jet power 
into the air. Top speed and 
rate of climb of their craft— 
reported at near 600 mph. and 
10,000 ft. the first minute—is 
superior to any performance 
so far revealed on our side. 

There are indications that 
Germany, England, and the 
United States are progressing 
toward application of jet 
power to light bombers, and 
even to the heavy bombers and 
transports. It could be as- 
sumed that the heavy types 
would be gas turbines with 
geared propellers. 


New “Urgent” Lockheed 
To Be Made by NAA 


War Department has per- 
mitted North American Avia- 
tion to say that it is prepar- 
ing to manufacture a high 
priority Lockheed fighter, ur- 
gently needed by Army Air 
Forces. NAA said it got the 
Lockheed fighter contract by 


CARRIES 16 
AAF has contracted with Waco to produce this new CG-15A monoglider, an 


Model 15A has reinforced nose sec- 


Fuselage is steel tubing 











submitting a successful bid. 
Its production of the new 
fighter will be in addition to 
that of Lockheed. 

This plane is said to be one 
of most important air develop- 
ments of the war. Additional 
information is expected from 
the Army around the time 
you read this. 


FA Taking L-5 


Field Artillery’s liaison 
plane program now includes 
the Stinson L-5, which is shar- 
ing fire control and courier 
work with Piper L-4’s. FA 
still emphasizes spin-proof 
characteristics. Piper is re- 
ported working on a new Cub 
liaison version, with more 
power and non-spin slots. The 
L-5 has stall-resisting fea- 
tures. 


Favor for “Worthiness” 


Proposed international air- 
plane air worthiness stand- 
ards will receive world-wide 
support in the opinion of Dr. 
Edward P. Warner, vice chair- 
man of CAB. Draft formu- 
lated at Chicago Conference 
would permit a higher load 
factor, for a few airplane sizes, 
than is allowed by U. S. regu- 
lations. American recommen- 
dations must be ready for 
distribution by May 1. Dr. 
Warner urges all interested 
persons who have opinions to 
submit them at once. 


To “Robomb” Japan? 


Ford has now publicly an- 
nounced it is in initial pro- 
duction of impulse jet engines 
for American Army robot 
bomibs. This engine is an im- 
provement on the German 
V-1 engine. The bomb-air- 
frame that goes with this jet 
engine is being built by Willys 
Overland. 

Robot bombs can be 
launched at Jap objectives 
from ships and close land 
bases. Germany lost her close 
launching areas, and failed to 
control air or sea from which 
to fire the winged explosives, 
else greater damage would 
have been done to England. 
Flying bombs, most experts 
agree, will b a major weapon 
in any new war to come. (See 
page 190 Nov. Aviation for de- 
tailed illustrated study of ro- 
bomb.) 


Tapering of AWPC Put Off 


It’s noted that talk of di- 
minution of Aircraft War Pro- 
duction Council activities has 
been dropped as increased air- 
craft schedules were ordered. 
Richard C. Palmer, formerly 
secretary and later assistant 
manager of the National 
AWPC, has now assumed of- 
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Refinish 

Surplus Planes with 
Berryloid Fabric 
Rejuvenator 


Recent civilian sale of thousands of light 
planes, no longer needed in our training 
program, presents both a problem and an 
opportunity in connection with economical 
and serviceable refinishing. 


Write for free, new Berryloid Bulletin, 
describing use of Berryloid Fabric Rejuve- 
nator for this purpose. 


When fabric is still serviceable, Berryloid 
Fabric Rejuvenator saves the old dope job 
without need for recovering. Penetrates 
and plasticizes old dope through to fabric 
—seals cracks and restores flabby surfaces 


to normal tautness. 


For copy of free Bulletin, or for name of 
nearest distributor of Berryloid refinishing 
materials in your territory, ask any Air 
Associates office, or write us direct. 


Bc Ra ¥LOID 


AIRCRAFT FINISHES 
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as general manager; con- 
rently both East and West 
divisions are making 
fans to meet the new mili- 


needs. 
Rex Beisel, general manager 
Vought, is new president of 
“h the National Council 
ng the East Coast division, 
hile Harry Woodhead, presi- 
nt of Consolidated Vultee, 
fills vice-president post 
##h National Council as well 
handling president job for 
est Coast division. 


* KNOW-HOWS = 


of purple glass, air-cooled 
tra Violet screens are incorpo- 
ted in new Ceilometer used by 
'§. Weather Bureau to deter- 
ine cloud ceilings. Maker is 
sneral Electric . . . Latter has 
so originated “‘copper man” to 
place human “‘guinea pigs”’ for 
ting electrically heated cloth- 
sunder extreme conditions of 
mosphere and temperature. 
onductive metal works well in 
ulating human temperature 
stem. 


f-sealing tire, tested at 
right Field by AAF, traveled 
ver 100 mi. without requiring 
pairs after 37mm. shell passed 
hrough both sidewalls. 


ew achievements are reported 

helium welding of magne- 
um, and this use has upped 
bles of gas to 250,000 cu. ft. 
pr month, reports Bureau of 
ines. 


4 “ Re, Tey 


and and machine sorting of 
ash is reported to have saved 
onvair over $1,150,000 at Ft. 
orth plant in past year. 


neumatic bomb bay door open- 
g mechanism, reports Boeing, 
hables flyers to keep doors 
osed until last moment, thus 
laying enemy fighter attacks. 
evice operates in 7/10 sec. as 
painst 15 sec. by old method. 


























marith X is reported by Cela- 
bse Plastics Corp. to be replac- 
g aluminum for propeller blade 
otractors used in field by AAF 
ound crews. 


ow voltage current transimis- 
on to sparkplugs, where it is 
epped up to ignition strength, 
Teported by Scintilla-Bendix 
basis for new moisture-re- 
sting ignition system affording 
gh efficiency performance un- 
eradverse operating conditions. 


kelite gear cases for mecha- 
sms retracting landing lights 
hd antenna are stated by Plas- 

Research Products to reduce 
eight while retaining desirable 
alities of metal cases. 


* ASSEMBLY LINES « 


Nder Secretary of War Patter- 
" has written House Military 
ars Committee that delivery 
bag veal aircraft in last half of 
aa Was — percent below 
4 edule. Further, airborne ra- 
T Was down 22.4 percent, with 


uction for first half of 1945 
51.9 


percent ; r ‘ . 
bonths of Jars ibove last 6 
orth American Aviation set 


bcord american on 
DS Bean Janu ry by delivering 


ock ’ ee 

rpg B-i7 subassembly 

ew aa has established 

rY safety + Coast aireraft fae- 

me havi fcord, no production 
Mg been lost because 





accidents sinoe Sept. 1943. 


NTO €Public Aviat on Corp. deliv- 


ered 6,989 P-47's 
equal to 1,539 more in 
most 100 percent increase 


and spares 
1944, al- 
over 


previous year. New orders now 
bring backlog to more than 


$600,000,000. 


C-W received orders calling for 
over 50 percent increase in C-46 
production in last 6 months of 
"45 : Company's propeller 
div. has received Certificate of 
Service Award for work in 
AAFTC program. 


Douglas is completing new as- 
sembly line at Santa Monica 
plant designed to up C-54 pro- 
duction 250 percent by late sum- 
mer. Studies show that new all- 
white paint scheme employed on 


line increases light values 50 
percent. 
Solar Aircraft Co. has signed 


additional contracts with Allison 
div. of GM for production of 
major parts of jet propulsion 
engines. 


Cleveland Pneumatic Tool Co., 
maker of Aerols, is marking its 
50th anniversary. 


Goodyear Aijrcraft Corp., on 
completion of blimp program, 
turned all facilities over to air- 
craft subassemblies New 
orders include Lockheed P-38, 
Grumman F6F, and Boeing B-29 
parts. 


Jack & Heintz is producing all 
types of control equipment for 
jet-planes. 


Stinson division of Convair just 
completed its 22nd consecutive 
month of unbroken on-schedule 
production of L-5 Sentinel ‘‘fly- 
ing jeep.” 


Ryan backlog for exhaust mani- 
folds has now passed $13,000,000 
mark. 


x FOR THE RECORD x 


Luscombe Airplane Corp. has 
expanded its manufacturing fa- 
cilities by leasing a three-story 
building at 630 E. State St., 
Trenton, N. 

Aircraft Accessories Corp. has 
changed name to Aireon Co., 
since its aircraft and electronics 
activities are now expanded be- 


yond meaning implied in old 
name. 
Fairchild Engine & Airplane 


Corp.’s Duramold Div., James- 
town, N. Y., has purchased com- 
plete facilities of American 
Aviation Corp. in Jamestown 
and will transfer entire N. Y. C. 
production there. 

mn. J; 


General Aircraft Corp., 














ONLY A SKIP AND A JUMP—FOR A HOP 


Mighty alluring is this conception of postwar dwelling or of waterfront 


country club with attached hangar for personal plane. 
Edwards of Republic Aviation Corp. 


company’s postwar Seabee amphib. 


Sketch is by R. H. 


’s engineering staff. Craft shown is 





has acquired Skyfarer Div. of 
General Aircraft of Delaware, 


also company’s interest in Ten- 
nessee Aircraft, Nashville. 


York Research Corp., 63 Park 
Row, N. Y.C., has formed an 
electronics laboratory. Chief is 


J. Knox Tillotson, formerly with 
Elastic Stop Nut Corp. 


Fisher Body Div. of GM has 
transferred its aircraft develop- 
ment section to Allison Div., 
Indianapolis. 


Hosler Aircraft Service, former- 
ly at Huntington, Ind., now op- 
erates as Hosler Aircraft Corp., 
in Atlanta, Ga. Production of 
aircraft is planned. e 


Aircraft Sales & Service, Salt 
Lake Airport No. 1, Salt Lake 
City, has incorporated to 
erate flight school, aircraft and 
engine repair service, and sales 
service. 


F. M. Showalter & Associates, 
333 N. Michigan Ave., Chicago, 
announces new aviation adver- 
tising, publicity, and public re- 
lations service. 


Celanese Celluloid Corp., Lum- 
arith maker, N. Y. C., has 
changed name to Celanese Plas- 
tics Corp. 


B. F. Goodrich Co., Akron, has 
new products dept. in its aero- 
nautical div. to develop rubber, 





ADMA’S “BUSINESS-PILOTS” FOR °45 : 
Seen here is group of new officers and directors of Aviation Distributors & 


Manufacturers Assn. Front row: R. 


(vice-president); R. Snyder, Snyder Aircraft Corp. 


V. Trader, Bob Trader Aero Supply 
(advisory board); 


T. 0. Duggan, Thompson Products, Inc. (president); R. N. Bomberger, 
Sensenich Bros. (vice-president); and L. G. Mason, Aviation Supply Corp. 
Middle row: R. B. Kenty, Air Associates, Inc.; W. F. Scott, Jr., Supply 
Division, Inc.; G. E. Wilson, Glidden Co.;“R. D. Hicks, Continental Motors 
Corp.; and R. C. Mueller, Omaha Aircraft Corp. Rear row: T. G. Tynan, 
Electric Storage Battery Co.; G. B. Van Dusen, Van Dusen Aircraft Sup- 
plies; and S. Nesbitt, Lear, Inc. G. A. Fernley (secretary-treasurer) and 


H. P, Ladds are not shown, 
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synthetic rubber, and plastics 


for aviation uses. 


American Society of Lubrication 
Engineers, a non-profit body, 
has opened headquarters at 135 
So. LaSalle St., Chicago. 


Onsrud Machine Works, 3938 
Palmer St., Chicago, spar mill- 
ing machine manufacturer, re- 
ports completion of a two-story 
addition to plant. 


Rohm & Haas Co., Plexiglas 
maker, has moved N. Y.C. of- 
fices to larger quarters at 11 W. 
42nd St. 


Lear, Inc., has opened an air- 
craft radio repair shop at Grand 
tapids, Mich., Municipal Air- 
port. In charge is Hal Sagert. 


Specialties Mfg. Co., Bloomtield, 
N. J., wholly-owned subsidiary 
of Walter Kidde & Co., has been 
renamed Kidde Mfg. Co., Ine. 
Headquarters remain in Bloom- 
field 


C. J. Tagliabue Mfg. Co., maker 
of industrial control and labora- 
tory instruments, has sold as- 
sets, goodwill, name, and patents 
to Portable Products Corp., 
Pittsburgh, Pa., which will op- 
erate business as separate divi- 


sion. 
Teckna-Plastics Co., 223-01 N. 
Boulevard, Bayside, L.I..N. Y., 


_ changed name to Teckna 
oO. 


Gerotor May Corp., Baltimore, 
Md., maker of air and hydraulic 
equipment for machine tools, 
has acquired Cotner Machine 
Prod. Co., Logansport, Ind. 


Aerovox Corp. has changed own- 
ership and management. New 
president is W. Myron Owen. 


U. S. Gauge Co., Sellersville, Pa., 
has moved Chicago office to 
Monadnock Block, 53 Jackson 
Blvd. Office is headed by Walter 
H. Magee. 


Doehler-Jarvis Corp. is name of 
consolidated company formed by 
banding of Doehler Die Casting 
Co., N. Y. C., with W. B. Jarvis 
Co., Grand Rapids, Mich. 


Hercules Powder Co. has estab- 
lished cellulose products depart- 
ment, Chicago office, as regular 
branch office. In charge is Fred 
K. Shankweiler. 


Hawthorne Airmotive has been 
chartered at Orangeburg, S. C., 
to conduct a flying service and 
merchandise planes and parts. 





B. E. Howard is president. 
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Mail-Pay Order Shakes Transport Revenue 
Setup; UAL, AA Protest CAB’S Show-Cause 


. .. World-route hearings end; 


permits in prospect ... New 


bills aim to solve legislative puzzles . . . CAB seeks airline 
powers ... Examiners’ Atlantic plan supports competition. 


Revenue structure of the en- 
tire air transport system is af- 
fected by CAB’s order to UAL, 
TWA, EAL, and AA to show 
cause why their present air- 
mail pay level of 60c. per ton- 
mile should not be cut nearly 
in half to a 32c. level. Each 
line received a separate order. 
A fifth document institutes a 
general investigation by CAB 
of air express.and cargo rates. 

In these show-cause orders 
the board makes an important 
departure from its usual for- 
mula of basing rates on com- 
pany investment, and it indi- 
cates clearly that it will con- 
sider separately the operators’ 
mail revenues as distinguished 
from other income. - 

United, which had already 
announced intention to reduce 
passenger fares, protested the 
order, contending that public 
interest would be better served 
if company profits are shared 
with air travelers. American 
Airlines later proposed a pas- 
senger fare cut of 6% percent, 
1s compared with UAL’s pro- 
posed average reduction of 
10.1 percent, and formally 
called upon CAB to modify or 
vacate its show-cause order. 

The 32c.-per-mile mail-pay 
level suggested by CAB is a 
bargaining minimum; the 
final rate is expected to be 
higher. 


World-Route Hearings End; 
Permits in Prospect 


Hearings on all sections of 
the world U. S. flag system, 
mapped last year by CAB, 
have been completed, and 
some permits will be issued 
this year. Domestic airlines 
and shipping companies have 
filed applications for far more 
overseas mileage than esti- 
mated traffic will justify. 

President Roosevelt was ex- 
pected, at this writing, soon to 
proclaim adherence of this 
government to agreements 
reached at the International 
Civil Aviation Conference 
held at Chicago. After that, 
it is believed at the State De- 
partment, quick approval by 
the other 26 nations needed, 
will be forthcoming. Right of 
transit over foreign lands, 
right to land for fuel and 
services, already granted by 
more than 30 countries, will 
obviate the need for tedious 
negotiations on many pro- 
posed routes. The right to 
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pick up traffic, outward and 
homeward bound, will be sub- 
ject to long negotiation be- 
tween most countries. Britain, 
seeking closely controlled com- 
petition as opposed to U. S. 
desire for free competition, 
has not approved of the Chi- 
cago agreements. 


New Bills Aim to Solve 
Legislative Puzzles 


Unsolved prewar air legis- 
lative problems, now combined 
with war and postwar domes- 
tic and foreign enigmas, are 
being tackled by Congress 
with a large number of bills. 

Chief among these is a new 
bill (HR 674) by Rep. Lea in- 
corporating most of the old 
defeated Lea measure. Added 
is a federal airport financing 
measure. Other features would 
provide for a Civil Aeronau- 
tics Commission and an Air 
Safety Board independent of 
the Commerce Department, 
limited regulation of contract 
carriers, uniform zoning 
standards, appropriations for 
civil pilot training; strong 
government control over all 
civil aviation, a Post Office in- 
quiry into the merits of carry- 
ing all first class mail by air, 
and laying out of a national 


by Pan American Airways. 


4,200 mi. 





in development stage. 





feeder line system for postwar. 

Unlike last year’s bill, it 
omits extensive provisions on 
American flag foreign air 
transport, and on auxiliary 
air services by surface car- 
riers. Strong pressure is being 
brought by various interests 
to break down this Lea bill 
into several bills. 

Second is Sen. McCarran’s 
proposal of an “American 
Flag Line” foreign system in 
which most carriers would be 
authorized to own stock (the 
“chosen instrument’ idea). 
It is opposed by all govern- 
ment executive agencies and 
by all airlines except Pan 
American and United. It has 
some strong support in the 
Senate, less in the House. 

There are the usual bills to 
set up Divisions of Air, Army, 
and Navy under a Depart- 
ment of Defense, one to in- 
vestigate electrical storms, one 
to provide for study of jet 
propulsion. Also proposed con- 
struction of 3,000 new airports 
is incorporated in several 
bills. Mr. Lea has promised 
that his House Commerce 
Committee will study the air 
cargo situation. 


CAB Seeks Airline Powers 


Congress was asked by CAB 
for authority to control air- 
line schedules and equipment, 
as well as routes and route ex- 
tensions. Economic regula- 
tion of the airline system is 
based on a policy of controlled 
competition. The Board feels 
that it cannot carry out this 





travel, and craft will be double-decked throughout. 
tricycle landing gear, craft will be powered by six pusher engines now 


policy completely unless it can 





CONVAIR’S MODEL 37 — POSTWAR GIANT 


First photo of model of 204-passenger over-ocean transport currently 
under development by Consolidated Vultee Aircraft Corp., and on order 
In addition to passengers, craft is designed 
to carry 15,300 Ib. of mail and cargo, and will have maximum range of 
Both staterooms and berths will be provided for over-night 


With retractable 





















































determine how many 4 
and how many airplanes 
various lines may put j 
service. The request yil] 
passed upon in_ connerct 
with one of the several] }j 
before congress provi 
vision of the Civil Aerons 
tics Act of 1938. 


Examiners’ Atlantic Play 
Supports Competition 


CAB examiners have me 
while, submitted their f 
recommendation to the Boy 
in the postwar overseas g 
pansion plan. It suggests th 
American Export and pa 
share the North Atlantic tr 
fic. The examiners ask +} 
domestic lines be not alloy 
to operate overseas expe 
through corporate _ subsi 
aries, and that internatioy 
carriers be given access to 
terior U. S. traffic. The rey 
strongly  re-affirms Cj 
stand for competition 
American flag lines, but i 
concedes the practicability q 
Single operations on routs 
serving light traffic regions, 


* CROSS COUNTRY « 


Fifth allocation of surplus 
ports by SPB gave U. S. airlin 
eight more planes: Alaska 
lines, 2; AA, 1; C&S, 1; Ha 
ian Airlines, 1; Nevada-Pa 
Airways, 1; and PAA and P 
agra, 1 each. 


UAL has begun educational pn 
gram covering prospective mail 
tenance work on Douglas DC 
and DC-6 equipment to be us 
in postwar, with distribution 
special circulars: among groul 
crews. Airline is also consider 
ing questions of service equi) 
ment which will be needed, he 
to assign spare parts al 
routes, what training will be 
quired for key maintenance mé 
and how maintenance mani 
may be revised to conform wit 
new procedures. 


Westchester County Airp 
near White Plains, N. Y., 
recently opened officially, ¥ 
promotion of private flying 
main purpose, though ample M™ 
ways can serve largest tal 
ports now in use. Operator @ 
this county-owned project 
North American Airport (0 
with parent Gulf Oil Corp. 4 
dispenser of petroleum produ 


AA has formed an air-freig 
project group to handle teci® 


cal phases of its air cargo 
gram. p 

; app 
Aviation insurance interests © 
conferring with ATC and A™ ie Who 


officials regarding accident 
surance rates for passene® 
using ATC planes. 


PAA has. exhibited schedv 
showing reduced flying Py 
planned between U. 5. and | 
cific islands, saying fares we 
lower in many cases than a 
mum first class fares of sum 
earriers. Listed are: 
geles-Sydney, 32 hr., 
Francisco-Shanghai, 
36 hr., $303; Seattle-T 
little over 20 hr., $209; am 
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--- Count on ¢q urtiss Commandos 
FOR PASSENGER COMFORT 


Smooth flying characteristics and luxurious 


appointments will provide new comfort for passengers 
Who travel in postwar Commandos. 


Adequate aisle space will permit walking through the 
hig Toomy cabin without annoying other passengers. 
There will he plenty of leg room between the seats 
themselves. Cabin temperature will be maintained at 
(0° with a complete change of air every two minutes. 
Ample light 


\ ing will he provided by fluorescent ceiling 
fitments ani 


individual reading lights that will not in- 
te » sal . b : 
rfere with adjacent passengers. 


The . > } ° 
e cabin will be so insulated that one may converse 


in g 7 ; : 
4normal tone—and the mechanized sky-kitchenette 


will provide rapid service of foods, sizzling hot or 


properly chilled. 


Curtiss-Wright cordially invites airline operators to 
study Commando comforts in detail, certain that they 
will recognize their travel-stimulating, revenue-building 
values. Curtiss-Wright Corporation, Airplane Division. 
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Navy’s Grumman Hellcats on Combat Patrol 


SMMUNCA 


AIRCRAFT ENGINEERING CORPORATION, Bethpage, L.1., N.Y. 


















meau, 4 hr., $52... Clip- 

jed record 1,120,654 Ib. 
Hin 305 Atlantic crossings 
1944 . . . Low cost spe- 
s commodity rates for fresh 
ultry, and meat were 
ehlished between Puerto Rico 
Dominican Republic to aid 
ion} food shortage in P. R. 
» Daily Clipper flight was 
4 between Miami and San 
»... Subsidiary Compania 

Cubana de Aviacion, 
received Inter-American 
Council award for com- 
ting 10 years of operation 
Shout fatalities. 
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niff Airways filed applica- 
ns with CAB to create new 
se east of Memphis to At- 
nta by way of Chattanooga; 
fice east of Memphis to 
ash., Phila., and N. Y. C., via 
ttanooga, Charlotte, Raleigh, 
4 Norfolk .. . Colorado, Okla- 
ma, and Texas are now served 
line, with connections to and 
m Mexico... . Oklahoma City. 
narillo route is reinstated. 


i-Continent will begin Kan- 
-New Orleans flights when 
peated surplus transports by 
B. 


CA de Colombia, associated 
CA line with hq. in Bogota, 
s awarded operating permit 
Colombian government. 


nic Steamship Co. of San 
ncisco filed application with 
B to operate air service be- 
en West Coast and Australia, 
Honolulu. 


tinental Air Lines has opened 
mver - Wichita - Tulsa _ route, 
ng DC-3’s . . . Applications 
h CAB ask for Denver-Kan- 
s City-Chicago and Denver- 
nsas City-St. Louis routes. 


Spencer A. Larsen, director 
air cargo research, Wayne 
versity, cited need for pro- 
ce growers to cooperate with 
lines in timing of harvests 
f in distribution and means 
supervising procurement of 
mmodities for air-shipment. 


itable Life Assurance Society 
lists pilots and air crews of 
mmercial airlines as eligible 


y slight extra premium of $5 
$1,000. . 
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ordinary life insurance at}. 








VERTICAL DELIVERY FOR JEEPS AND GUNS 


-sepaged of Halifax bomber fitted to drop jeep and anti-tank gun 
ol British airborne troops in western front operations. Instal- 
eal Tier for heavier part of equipment, provision to counter- 
: + men and flight, device to keep units horizontal during drop, 
ers under wheels. Weight is allocated as 3,700 Ib. for a 

gun, container, and chute, and 3,600 Ib. for jeep similarly 
8 oo. Lewis H. Brereton, of U. S. airborne forces, is seen 
shete) lon, which projects below fuselage during flight. (British- 


PCA inaugurated 12 daily flights 
between Chicago and Detroit, 
including 7 nonstop flights... 
Company has applied to CAB 
for routes between U. S. and 
South Africa at rates compara- 
ble to domestic air travel, plan- 
ning to use Douglas DC-4’s to 
make trips in 48 hr. 


x AVIATION ABROAD ~ 


British Ministry of Aircraft Pro- 
duction has ordered an undis- 
closed number of Miles M-60’s 
for feeder lines. Type will be 4- 
engine ali-metal 14-passenger 
monoplane with 1,000-mi. range. 


Australian government will start 
direct air service 
soon. Beginning as a weekly 
service, it is hoped to . build 
route up to seven flights a“ week. 


Japs say they are equipping 
home defense fighter units with 
new “Hie Ang”’ (flying swallow) 
planes especially designed to 
carry out ramming-type attacks 
on B-29’s. 


Egyptian government states it 
will retain full sovereignty over 
airfields in country. Premier 
Maher Pasha is quoted as say- 
ing air bases built by U. S. and 
Britain will either be taken over 
or not permitted to continue 
operations. 


British plan to work out empire 
agreement controlling air routes 
within Commonwealth if new ef- 
forts to reach an international 
agreement on postwar commer- 
cial aviation fail. 


Britain has now dropped bal- 
loon command which maintained 
famed balloon barrage while 
Luftwaffe was a major threat. 


Mexico has selected an air 
squadron to _ receive’ special 
training in U. S., with eomple- 
ment of 300 pilots and crew 
members under command of 
Maj. Salvador Noble Morales. 


Obituaries. Marcel Doret, speed 
flyer and test pilot. In 1924 he 
won worlid’s speed record, flying 
621-mi. course at 138-mph. 
Marcel Olivier, former 
chairman of Air France Trans- 
atlantique. 
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Tests Predetermine Workability 
of Welded Stainless Tubing 


Welded Stainless Tubing offers physical properties, in addition 
to its corrosion and heat resistance, which design engineers 
use to advantage in planning new products or redesigning old 
ones. The ability to withstand severe forming is inherent in the 
structure of Welded Stainless Tubing as demonstrated in these 
tests made with random samples of run-of-mill stocks. 


1. Flaring— Flares satisfactorily under extreme pressure, the 
final rupture taking place at a point opposite the weld. 


2. Bending—Two 180° bends one along the weld and one turned 
back on itself showed no trace of fractures. 


3. Ductility—On tensile test, a uniform elongation and a uniform 
break are proofs of uniform structure throughout the entire tube. 


In addition, every length of Carpenter Welded Stainless Tubing 
is 100% tested under hydrostatic pressure to insure soundness. 


FACTS YOU SHOULD KNOW 


about Welded Stainless Tubing are contained in 
our QUICK FACTS BULLETINS. No. 13 gives 
you the Physical Properties Chart; others with 
complete data on fabrication. Write a note on 
your company letterhead today, for a set of these 
informative bulletins. 





THE CARPENTER STEEL COMPANY 
Welded Alloy Tube Division e Kenilworth, N. J. 


WELDED 
STAINLESS TUBING 
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| _ Soe air power, the mighti- 
est on earth, was built by team- 
work with American industry. Into 
our ships of the air go the efforts of 
manufacturers and suppliers great 
and small. 


The Fairchild ‘‘Packet,’’ the 
Army’s newest and most efficient 
carrier of air cargo, was built by 
this kind of teamwork: The team- 
work of the Army with Fairchild 
designers and engineers, Fairchild 
sub-contractors, builders of en- 
gines, suppliers of metals, the sub- 


NORTH AMERICAN JOINS FAIRCHILD 


IN PRODUCING THE 



































assemblers and fabricators of myriad 
parts and materials! 


Now the Army Air Forces have 
designated North American Avia- 


tion, Inc., as another builder of | 


“the flying boxcar.” Fairchild wel- 
comes this newest member of the 
““Packet”’-building team, famed for 
the B-25 Mitchell Bomber; the super- 
lative fighter, the P-51 rae and 
the AT-6 Texan. 

Soon the “Packet” will be com- 


ing down the runways from both 
Fairchild and North American. 


BUY U.S. WAR BONDS AND STAMPS 


Fairchild Hircralt 


Division of Fairchild Engine & Airplane Corporation, Hagerstown, Maryland 














Fairchild engineering and de 
sign built these features into the 
“Packet’’: 


@ The ability to carry a nine-ton 
load in cargo or men and equipment. 


@ A range in excess of 3,500 miles. 
@ A cargo capacity of 2,312 cubic 


“feet—about 88% of a standard bor- 


car’s capacity. 

@ Space for 42 paratroopers and their 
equipment; rear end jump doors that 
deliver them “in the clear.” 

@ Special doors in the belly, through 
which a paratrooper’s equipment is 
parachuted simultaneously with bis 
jump. 

@ Quick conversion to an ambulance 
plane capable of evacuating 34 
stretcher cases with four attendants. 
@ Lowspeed landings and quick take: 
offs from ordinary airstrips. 

@ Fine flying characteristics, typical 
of all Fairchild aircraft. 

@ The only modern airplane beiné 
produced to specifically carry care 
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Aviation Finance 

























































h Aircraft Corp. reports 
sales of $90,103,175 for the fis- 
cal year ended Sept. 30, 1944, 
an amount slightly higher 
than sales of $89,826,000 in 
the preceding year after final 
renegotiation. Net income 
amounted to $2,705,481 or 
$6.76 a common share, com- 

with $2,216,596 or 
$554 a share in 1943. Pres. 
Beech said that a reserve of 
$16,879,381 was set aside from 
1944 earnings as a renegotia- 
tion liability, although rene- 
gotiation proceedings had not 
been started. 


Delta Air Corp., paving the 
way for its postwar expansion, 
has declared a 50 percent 
tock dividend and arranged 
for the marketing of 102,424 
shares of new common stock. 
Proceeds from the stock sale 
will be used to purchase 
equipment and to finance 
ground facilities and general 
expansion. The new issue and 
the stock dividend brings total 
outstanding shares to 400,000 
of 500,000 authorized. 


Preferred Retirements: Solar 
Aircraft preferred holders 
have converted 27,101 shares 
into common stock on a one- 
for-one basis. As of Jan. 
, there were 38,961 pre- 
ferred shares unconverted out 
of 80,000 shares originally 
issued. . . . All American 
Viation has called for re- 
Hemption its 25,758 shares of 
preferred, each of which are 
convertible into five shares 
of common stock. 


klogs: Curtiss - Wright’s 
nfilled orders are unoffi- 
ally estimated at nearly $2,- 
D00,000,000. Sales for 1944 
e placed in the neighbor- 
hood of $1,600,000,000. ... Re- 
public Aircraft’s backlog is 
ee oh oe $600,000,- 
, pments ap- 
proximating $400,000,000. . oi 
yan Aeronautical has a $13,- 
0,000 backlog in the manifold 
livision, and total contracts 
ceed $60,000,000. 


» the 


e F BE 
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ales: Grumman’s shipments 
n recent months are reported 
t around $30,000,000. . . . 
Youglas produced more than 
1,000,000,000 worth of air- 
Taft for the second consecu- 
Hve year in 1944... | North- 
r. ad a4 the fiscal year 
0 uly ar 

t about $80,000,000. — 
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pendix Helicopter is issuin 
400,000 Shares of stock to 
rovide Working capital for 
Production of 400 helicopters 
ame Stockholders will 
2 “oe my 1,000,000 shares on 

asis of four additional 


& 





ADDING IT UP............By RAY HOADLEY 


As National Aviation Sees It. Because of their outstand- 
ing success in managing the largest aviation investment 
concern, the annual report by National Aviation Corp. 
Officials is always of interest. Their current report shows 
that National increased its aircraft and accessories stock 
holdings from 35.5 percent in 1943 to 38.6 percent of its 
total portfolio last year, while airline holdings jumped 
from 24.2 percent to 32.2 percent, cash assets were down 
to 149 percent from 22.6 percent, and holdings of non- 
aviation industrial stocks declined to 143 from 22.6 
percent. 


The Manufacturing Outlook. In discussing the aircraft 
industry, the report pointed out that the manufacturers 
had their first widespread experience last year with cut- 
backs of contracts and also contract terminations. Diffi- 
cult as this experience may have been, the report con- 
tinued, it advanced practical preparations for the in- 
evitable large-scale cancellations which all companies 
face eventually. The progress made in controlling in- 
ventory and other expense was cited, and the significant 
conclusion was drawn that “liquidation of war business 
in itself does not necessarily represent an insurmountable 
financial hazard.” 


Airline Prospects. Turning then to the airlines, the Na- 
tional officials pointed out that while air traffic volume 
is bound to grow, the airlines have problems to meet that 
can become “very disturbing” to their progress from time 
to time. These problems were listed as: (1) Reduction in 
mail rates, (2) voluntary reductions in passenger rates, 
and (3) unfavorable results if excess profits tax exemp- 
tions are exceeded by some lines. These problems may be 
succeeded by others, such as the return of point-to-point 
conipetition as equipment availability catches up with 
demand and load factors begin to decline. 


Using the T-Loans. War contractors have paid little at- 
tention to the T-loan facilities which the government has 
offered as protection against terminations. So far only 
about 100 concerns have taken out such loans (to a value 
of around $82,000,000). Prospects of a longer war and a 
provision in the contract settlement law calling for a 
30-day mandatory payment of between 75 and 90 percent 
of the settlement amount are cited as reasons why con- 
tractors have delayed taking these loans. 


Warning to Subcontractors. The subcontractor is the 
one. who may really need T-loan protection. In apply- 
ing to his prime contractor for termination payments, 
his application must be in “proper form” and must be 
supported by a certificate not inconsistent with known 
facts and figures. Conforming with these requirements 
may run into delay and “contractor resistance”. So the 
subcontractor may find that the mandatory payments 
he is counting on may take considerable time. 


Airline Financing. Rumors of airline financing are more 
prevalent than ever in Wall Street, with reports telling of 
two large lines weighing the advantages of bank credit 
against stock flotations as a means of financing plane 
purchases. TACA and Delta Air Corp. are two other com- 
panies said to be planning to raise capital. 
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$1.60 a share, and unsub- 
scribed shares will be sold to 
the public at $2 a share. The 
remaining 400,000 shares will 
be reserved to provide for cer- 
tain stock options. 


Solar Aircraft reports net 
earnings of $442,473 or $1.34 a 
share for the six months ended 
Oct. 31, against $514,974 or 





$1.57 a share in the like °43 
period. Sales were $14,750,002 
against $12,273,588 the previ- 
ous year. 


Aircraft Accessories Corp. re- 
ports net profit of $1,064,040 
or $1.49 a share for the fiscal 
year ended Apr. 30, 1944, com- 
pared with net profit of $741,- 
433 or $1.21 a share in the 





previous fiscal period. Net 
sales were $38,318,830 against 
$20,631,469 reported in “43. 


United Air Lines announces 
net earnings of $5,194,509 or 
$3.23 a share for the nine 
months ended Sept. 30, against 
$3,305,141 or 77c. in the like 
1943 period. Pres. W. A. Pat- 
terson said that the company 
has sufficient cash to meet its 
recent purchase of 50 trans- 


ports. 


Cessna Aircraft reports net 
sales of $40,385,571 for the fis- 
cal year ended Sept. 30, 1944, 
against net sales of $70,729,401 
in the preceding year. Net 
profits were $1,102,039 or $1.57 
a share, against $2,208,414 or 
$3.15 a share in 1943. Dur- 
ing the year the company 
changed over from production 
of trainer and cargo planes to 
major “component assemblies 
for tactical bombers, accord- 
ing to Pres. Wallace. 


Waco Aircraft reports net 
sales of $12,046,603 and net 
profit of $106,543 for the fiscal 
year ended Sept. 30, 1944. 
Pres. Bruckner said _ that 
there was no lessening in de- 
mand for the company’s prod- 
ucts. A new war item is just 
getting into volume produc- 
tion. 


Thompson Products plans to 
issue 60,000 shares of common 
stock and will use the pro- 
ceeds for general corporate 
purposes. The Euclid, Ohio, 
plant of Thompson Aircraft 
Products Co., a _ subsidiary, 
may be purchased from. the 
government. 


Aeronca Aircraft Corp. has is- 
sued 75,000 shares of pre- 
ferred stock and 33,600 shares 
of common with the net pro- 
ceeds of around $732,000 to be 
used initially to strengthen 
working capital, with later 
utilization in prospect for 
plant expansion. 


Piper Aircraft Corp. reports 
sales of $10,646,171 for the fis- 
cal year ended Sept. 30, 1944, 
as compared with net sales of 
$11,478,597 in the preceding 
year. Net profit was $259,676, 
against $315,258. 


National Aviation’s 1944 report 
reveals that the company sold 
7,770 shares of Bell Aircraft, 
600 shares of Boeing, 500 
Shares of United Aircraft. 
3,200 shares of Braniff, 2,000 
of Mid-Continent Airlines, 
1,500 shares of Pan American 
Airways, and 3,600 shares of 
Pennsylvania - Central pre- 
ferred stock last year. Pur- 
chases included 1,400 shares 
of Douglas, 3,100 Grumman, 
and 15,000 of Republic. 
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One of the means of experiment used by Solar the elimination of hazardous gases, and the control 
is a test cell, housing testing equipment and a _and transfer of heat. 

Wright R-2600 engine. Here Solar engineers study The Solar test cell not only offers a fascinating 
the behavior of exhaust gases to determine the glimpse of things to come in this growing field, 
effect of the exhaust system on engine and air- but typifies the methods by which Solar expects 













plane performance. to lead in their development. Aircraft manufac- 
By such methods which eliminate guess work, turers are invited to consult Solar on their prob- 
Solar exhaust systems have been constantly im- lems in this field. 


proved for fifteen years, and today rate higher in 
performance yet are lower in price than ever before. 

A vast new field is opening up for products 
which, like exhaust systems, have to do with the 
thermodynamics of exhaust gases... jet propulsion 
and gas turbine engines, heat exchangers, and 
accessories for the recovery of waste heat energy, 








STAINLESS STEEL PRODUCTS 









SOLAR AIRCRAFS COMPANY SAN DIEGO 12, CALIF. DES MOINES 
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Aviation People 
















BRIG. GEN. VICTOR E. 
BERTRANDIAS is new chief 
maintenance for ATSC. 
He will direct AAF’s world- 
maintenance and over- 
haul operations from his 
new post at Wright Field, 
A former vice-presi- 
dent of Douglas Aircraft 
Corp. In World War I 
he served with famous 94th 
pursuit sq. (ATSC photo) 


we 


CHARLES L. “LES” MOR- 
RIS has joined Bendix Heli- 
copter, Inc., in connection 
with company’s rotary wing 
development. Veteran of 
many “firsts” in this field, 
he is director of field oper- 
ations with supervision over 
flight testing, deliveries, and 
field servicing. He is author 
of “Pioneering the Helicop- 
ter.” (McGraw-Hill) 

















A. HOWARD HASBROOK 
's new sales engineer for 
Aeromatic Aircraft Propel- 
lers, Bartlett-Hayward Div., 
Koppers Co., Baltimore, Md 
His duties 


include flight 
demonstrations and promo- 


he of automatic propellers 
n sm nd plane, as well as 
Sales work. He re- 
cently complet : 
ak ry ed 11-month 


FURLONGE H. FLYNN has 
become service mgr. of 
P&W Aircraft, Div. of 
United Aircraft Corp. Pre- 
viously asst. service mor., 
he first joined P&W in 1929 
and he served abroad as 
company field supervisor, 
setting up divisions’ foreign 
service organization, becom- 
ing secretary of United Air- 
craft Service Corp. in 42. 





FREDERICK W. MOORE is 
new general production mar. 
of C-W propeller div. at 
Caldwell, N. J.*A native of 
Detroit and graduate of Uni- 
versity of Michigan, he was 
formerly with Ainsworth 
Mfg. Co., Dodge Div. of 
Chrysler, and Motor Prod- 
ucts before coming to C-W, 
where he became planning 
supervisor for division. 





IRVING B. BABCOCK is 
new pres. of The Aviation 
Corp., succeeding Victor 
Emanuel who became chair- 
man of the board of direc- 
tors. Mr. Babcock was for- 
merly pres. of Yellow Truck 
& Coach Mfg. Co. and has 
served on WPB, ODT, and 
ACWP. As Avco president, 
he will be in charge of all 
operating divisions. 


JOSEPH T. GEUTING, JR., 
has been named acting 
manager of Personal Air- 
craft Council of Aeronautical 
Chamber of Commerce fol- 
lowing assignment of John 
E. P. Morgan to broader 
duties in ACCA. To accept 
new post, Mr. Geuting re- 
signed his positions as vice- 
president of General Aircraft 
and chairman of P.A.C. 
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GORDON C. SLEEPER has 
been appointed sales mana- 
ger of Personal Plane Div. 
of Public Aviation Corp. In 
addition to new duties of 
organizing domestic and for- 
eign sales of company’s new 
amphibian he will continue 
as director of public rela- 
tions handling advertising, 
publicity, and sales promo- 
tion. (H. H. Costain photo) 





WILLIAM L. WILSON is 
new vice-pres. of Kellett 
Aircraft Corp., where he will 
handle all public relations 
work. He has been asst. to 
pres. of company since Nov. 
1943 and prior to that dir. 
of public and industrial re- 
lations for Republic Aviation 
Corp. He was formerly a 
Phila. newspaperman and is 
a member of AWA, 


NILS H. LOU, formerly fac- 
tory mgr., is advanced to 
asst. to vice-pres., manufac- 
turing, at Glenn L. Martin 
Co., Baltimore. He joined 
Martin organization as a 
tool maker in 1929, then he 
successively became _ tool 
room foreman, assistant 
chief tool designer, and chief 
tool designer. Then he 
became factory manager. 





FRED E. WEICK (left) received Sylvanus Albert Reed Award for 1944 from IAS for his 
contribution to development of tricycle landing gear and of two-contro! non-spinning 
airplane. He has been closely associated with NACA since 1925, and in 1936 he joined 
Engineering & Research Corp., of which he is chief engineer. COL. BEN S. KELSEY 
(center) was presented with Octave Chanute Award for 1944 for his work in development 
of high speed military aircraft and his studies of effects of compressibility through flight 
testing. A graduate of M.I.T., he specialized in mechanical engineering and holds B.S. 
and M.S. degrees. Lawrence Sperry Award was given to WILLIAM H. PHILLIPS (right) 
for contributions in field of aircraft stability and control. He is head of NACA Langley 
Memorial Aero Lab.’s stability and control flight test section where he has directed work 
of all project engineering including stability and control tests of new airplanes. He 
graduated from MIT and received aero, engineering science degrees in °40. 
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HOWARD S. KITTEL is 
superintendent of Convair's 
newly created Ft. Worth 
dept. for B-32 Dominator 
modifications. Formerly asst. 
plant mgr. of div., he joined 
Convair in 1941 as chief 
construction engineer. He is 
a 1929 civil engineering 
graduate of VMI. When war 
came he was pres. of 


Eastern Construction Co. 





CHARLES H. COLVIN of 
New York was elected presi- 
dent of IAS for 1945 suc- 
ceeding Maj. R. H. Fleet. 
Holding a pilot's license 
from Federation Aeronau- 
tique Internationale, he 
learned to fly in 1925. Past 
associations include found- 
Ing of Pioneer Instrument 
Co. and directorship ef 
Guggenheim School ef Aere. 
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2700 rigid inspections must be passed before any Lycoming 
earns its name — inspections and tests unusual in any engine of 
this type, but comparable to the standard of large war-plane 


engines costing $25,000 and up. 


The result...? Ask the men who. fly ’em about Lycoming de- 


pendability, durability, and economy of operation. 


LYCOMING 


AIRCRAFT ENGINES . . . 55-300 H. P. 


Lycoming Division 
The Aviation Corporation 
Dept. D-6, Williamsport, Pa. 





POWERED BY LYCOMING — THE ENGINE WITH A PROVEN PAST AND A SURE FUTURE 


Copr. 1945, The Aviation Corp. 
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We call it the “green” run... tough, roaring, gruelin 
hours on the testing stands! And when this “trial by 
fire’ is over, each Lycoming is completely taken dow, 
and its parts rechecked with meticulous care. The 
reassembly ...and more tough hours of testing. Th 
object is, of course, to insure the utmost in safety and de. 


pendability for al/ who will count on Lycoming engine, 





LYCOMING, MODEL 0-145, developing 65 bp 
at 2550 rpm. 


Weight—only 165 Ibs., 7-10% Jess than com 
petitive engines. 


Gas consumption — 2-3 gals. pert host, 
19-32%, saving over competitive engines 


Among aircraft “Powered by Lycoming” 
are: Aeronca, Beechcraft, Bellanca, Boeiné 
Cessna, Curtiss, Luscombe, Piper, Spatt#® 
Stinson, Taylorcraft, Vultee. 

Let Lycoming power your aircraft. 
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cling We wish some scientist would ex- 
by in that very strange gastronomic 

rect that fast-flying long-range planes 
OWn, Mave on public relations men. Just fly 

re of these craft from somewhere to 
Thea mmewhere else and a cryptic culinary 
Thefment shines in their eyes. Then they 

sb their typewriters and out comes— 
dde fi “.. . Now you can eat an early 
Ings, 








































ch on the West Coast and have 
ypper on the East Coast! . . . After 
midnight snack in New York this 
ane will set you down for bacon and 
ws in San Pedro! . . . Just have 
pur piping-hot piaff in Persia, then 
p—only a couple of hours in this sky- 
hizzer and they’ll serve you spa- 
hetti in Spezia!” . . . ad infinitum. 
Seems the minute this hex hits ’em, 
sall a matter of going somewhere 
se to eat. 

We find ourselves wondering if 
ysh rivets somehow catalyze Alclad 
combine chemically with long-range 
nks to produce this dietary hypnosis ? 
lo, guess it couldn’t be that. But what- 
ef it is, we find it downright patho- 
gical—probably because we're per- 
nally short of ration points. Maybe 
is pixillation could at least be trans- 
uted into some other pursuit besides 
ing. It'd sorta be a pleasant change 
tead: “ And now you can 
ss your wife good-bye in Chicago in 
morning and go smooching in 
omaliland in the afternoon.” 


Fellows on a supply flight over the 
acific had become conscious of an 
inoying buzzing sound coming from 
couple of depth bombs in their ammo 
go, and not liking it a bit, they con- 
ed base for advice. Substance of 
e reply they got was, “Think nothing 
it” But they kept thinking some- 
ing of it anyhow, and finally they 
uscled the two 500-pounders out into 
ace—where, even before hitting the 
ater below, the charges burst with a 
‘tending WHAM-M-M-M! 

Five minutes later, as respective 
uses again neared normal, there came 
call-back from base: “Change in 
tlier message regarding depth bombs 
- . Further consideration indicates 


a. Jettisoning of charges is 
ggested.” 
















Certain aviation leader—whom in 
‘Ss Instance we'll favor with anony- 


hout, MM'ty—was at Wright Field castin 

g an 
gies: Mepterested eye over the Bell P-59 Aira- 
ning” bmet. And like anyone else he was 
oeings MM Pecially intrigued by the craft’s jet 
artal, Otors, 


we: So he half knelt to gaze into 
ind end of one of the whoosh units 
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—just at the precise second that the 
75-mm. cannon on a B-25 roared into 
action on the firing range at the other 
side of the apron. Anyway, fast think- 
ing industry exec went flat on his face 
in the grass. It was in the following 
second that he realized the jet engine 
hadn't opened up. 


© One of our more lugubrious friends 
comes up with his own definition of 
what he fears may become our postwar 
air commerce policy—one of “reason- 
able strangulation of free competition.” 


e Suggestion committee chairmen 
don’t always lead the dull dig-away life 
they’re often supposed to. One of them 
recently got a properly filled out blank 
—complete with very professional 
drawings—which said: “I would sug- 
gest you put an umbrella over my drill 
press. It should be of stout canvas, 
and at least four feet in diameter. 


es 


Side Slips 


Around the edges should be placed a 
small gutter (this could be made of 
scrap metal) with a drainpipe running 
into a pail placed beneath the metal 
stand. Either that or fix that lousy 
leak in the roof right over my 
machine.” 


@ In that same plant one man, with a 
long and complicated name, was con- 
stantly being paged over the public 
address system. A suggestion form 
said, simply, “If you want the rest of 
us to get any work done equip Mr. 
So-and-so with a walkie talkie.” 


e Arient promotion of airparks, stops, 
ports, etc., we note that one of our 
estimable contemporaries headlines 
that 2,196 U.S. airports have “hang- 
ers.” Well, since there sure is a lot 
of work to be done it’s right nice to 
know there’s a place to hang the old 
coat. 





“Maguire's showing off again—wants everybody 
to know he made a trip down under to Australia.” 








yt 
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These spheres—these little steel balls 
that are the hearts of ball bearings- 
have as great an influence on our lives 
as anything promulgated at interna- 
tional conferences. 


For as our civilization depends on 
Production .. . Production (the science 
of “keeping ’em rolling”) depends on 
anti-friction bearings ... and “Nothing 
Rolls Like a Ball!” 


The Ball Bearing carries loads cna 
circle of free rolling steel balls, reducing 
friction and wear, maintaining precise 
location of parts and cutting mainte- 
nance—as does no other type bearing. 


That’s why over 300 million New 
Departure Ball Bearings are working 
in this war. That’s why designers of 
new and better machinery are design- 
ing more ball bearings into that ma- 
chinery than ever before. 


We believe there is no substitute 
providing to so full an extent, the ad- 
vantages that ball bearings give in so 
many applications—particularly when 
made with the technical experience that 
goes into New Departure Ball Bearings. 


Send for your free copy of “Why 
Anti-Friction Bearings.” 






Cut-away view of 
New Deporture Ball Bearing 


3342 
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more interesting recent patents on 

aviation developments granted by 
the U. S. Patent Office. Mr. Crowell will 
gladly furnish readers with free infor- 
mation on approximate cost and pro- 
cedure in applying for patents and trade- 
mark registration. Address inquiries 
to him, care Aviation, 330 W. 42nd St, 
New York City (18). Printed copies of 
any of patents listed are obtainable at a 
cost of 10c. each, directly from U. S. 
Patent Office, Washington. 


Prere are digests of some of the 


Aircraft Rectifier System automatically 
keeps temperature of plates in range 
where resistance of unit is relatively low 
so that voltage drop through rectifier is 
low and ~T relatively small range of 
variation of Input voltage is necessary to 
keep output voltage constant, thus per- 
mitting use of small lightweight voltage 
regulator. Rectifier has cooling means 
controlled in accordance with voltage 
drop, to keep temperature in range where 
voltage drop and required variation in 
input voltagé are relatively small.—2,361,- 
248, filed Oct. 13, "48, pat. Oct. 24, °44, 
C. G. Veinott_and H. J. Braun, assignors 
to Westinghouse Electric & Mfg. Co. 


Atrplane Wing Design omits usual shap-" 


ing ribs, their function being performed 
by plurality of reinforcing members form- 
ing part of load-carrying structure. Upper 
and lower edges of front and rear spars 
are formed with flanges lying in wing 
surfaces, and reinforcing members extend 
alternately in opposite acute angular di- 
rections between spars to provide triangu- 
lated truss structure, with ends of rein- 
forcing members being ocertipoet and se- 
cured to spars.—2,362,033, filed June 3, 
39, pat. Nov. 7, °44, C. Ww. Snyder, as- 
signor to Engineering & Research Corp. 


Wing Mounting incorporates rotatable 
beam and cylinder and piston arrange- 
ment for moving airfoil about longitudinal 
axis into various angles of attack to con- 
trol flight, each wing being controlled in- 
dependently of other for maneuverability, 
and both being operative together. Piston 
is cushioned between limits of movement 
to yield to shocks transmitted to wing and 
to restore latter to position for normal 
flight. —2,862,224, filed Nov. 2, °42, pat. 
Nov. 7, 44, G. Roseland. 


Rotary Wing for helicopters and autogiros 
{is partially constructed of plywood or 
similar semi-rigid material, and it is 
braced to secure utmost strength for 
weight, particularly in direction of compo- 
nent of centrifugal forces applied during 
rotation. Blade has hollow interior in 
which are located plurality of tension 
members adjustable to compensate for 
pre-stressing, shrinkage, and warping, 
and extending substantially throughout 
blade length. Metallic stub spar extends 
from hub, has crenelated spar connector 
sleeve rigidly mounted thereon, and box 
= enclosing the sleeve.—2,362,301, filed 
uly 17, '48, pat. Nov. 7, °44, J. S. Pecker. 


Dive Bomber Design provides for housin 

bomb load within wing contour heaving 
movable skin panels automatically actu- 
— to open for passage of bombs and for 
steer eent return to contour-forming po- 
Now 7, van ey siled oes 26, °41, pat. 

~ 7, » KE. M. Bertran, assigno 
Brewster Aeronautical Corp.’ _ 


Bomb Chocking Device com 
prises bracket 
Santer consisting of pair of oppositely 
faneed Plates with directionally aligned 
~ ~portions adapted for clamping against 
teoporting surface of plane. Device is in- 
be od i automatically adjust and lock 
te ~~ ing position and resist tendencies 
hn act in response to forces imposed 
"3 “‘' load.— 2,362,361, filed Dec. 17, 
pat. Nov. 7, 44, L. R. Davis, assignor 

Tewster Aeronautical Corp. 


Aircraft Cowlin Cc 
onstruction aims to in- 
sect eccessibl ity to engine by providing 
hapges eneircling cowling demountable 
— e for opening entire engine com- 
ultint for inspection from all sides. 
iow ple sections are detachably inter- 
a ALY ready dismantling, and joints 
fase ten mnt Sh by action of camming 
files oy ed on fastener stud.—2,362,381, 
pa 72 42, pat. Nov. 7, °44, W. F-. 
» #r., assignor to Brewster Aero. 
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Review of Patents 


By A. HARRY CROWELL, Registered Patent Lawyer 


Air Drag Landing Device intended for use 
in short or emergency landings consists of 
parachute housed in tail chamber of plane, 
with release-means operative from cock- 
pit to open chute behind plane for braking 
action.—2,363,732, filed Aug. 20, °42, pat. 
Nov. 28, °44, G. C. Jenkins. 


Airplane Wing is designed to decrease or 
increase drag to obtain greater speed or 
more lift by using main frame connected 
to resilient skeleton frame having plural- 
ity of spaced resilient strips with means 
for flexing to distort wing and effect a 
change in camber.—2,364,006, filed Feb. 
26, °42, pat. Nov. 28, °44, E. V. Smith. 


(Turn to page 349) 





Book Reviews 


AERODYNAMICS, by L. R. Parkinson. 
The Macmillan Co., N. Y. C. 112 pages, 
illustrations, graphs, index. $2.25. 

Compact exposition of the science of 

flight. Sub-topics discussed are physical 

properties of the atmosphere, airstreams, 

Revnolds Number and also the Bernoulli 

Theorem, lift and drag, airfoils, lift- 

increasing devices, performance, stability, 

propellers, and wind tunnels. There is 

a minimum of mathematics. Full refer- 

ence tables are included. 


OUR FLYING NAVY, introduction by 
Secretary of Navy James Forrestal. The 
Macmillan Co., - ¥. © 170 pages, 
ws 80 full-color reproductions. 


This 9%- by 12%-in. book presents a 
large canvas not only for a lucid text 
reflecting the history of navai aviation in 
the present war but also for an excellent 
series of color drawings that depict its 
multi-sided life. A montage of planes at 
= and of the people who make and fly 
them. 


CLOUDS, WEATHER AND FLIGHT, by 
Thomas C. Gillmer & H. Erich Nietsch. 
D. Van Nostrand Co., N: Y. C. 61 
pages, illustrations, graphs, tables, 
glossary. $3.75. 

Presentation of problems of aviation and 

meteorology, and their inter-relations, in 

a world of three dimensions. Graphic 

illustrations give much ares data 

on the subjects. The volume, largely 
non-technical, is addressed to both pilot 
and layman. 


THE WAGING OF PEACE. A Program 
for the Air Age. American Associa- 
tion of School Administrators, Wash- 
ington, D. C. 48 pages, 25c. 

Educational statement of the fundamental 

factors of aviation and of the coming air 

age, prepared for use by teachers and 
students. The important role of aviation 
in the postwar period is calculated. 


TEAMWORK AND LABOR TURNOVER 
IN THE AIRCRAFT INDUSTRY OF 
SOUTHERN CALIFORNIA, by Elton 
Mayo & George F..F. Lombard. The 
Harvard Business School, Boston. 31 
pages, tables, graphs, $1. 

Study of the labor status in one of our 

great aviation centers, detailing effect of 

wartime complexities and with special 
=e manag of the problem of absentee- 
sm. 


GAS TURBINES AND JET PROPUL. 
SION FOR AIRCRAFT, by G. Geoffrey 
Smith, Aerosphere, N. Y. C. 124 pages, 
drawings, = $2.00 (paper) and 
$3.00 (cloth). 

Revised and broadly enlarged with much 
new material, this work presents a com- 
prehensive and timely survey of thermal 
jet propulsion systems, with detailed 
treatment of rotary, reciprocating or com- 
bined units, steam and gas turbines, driv- 
ing airscrews, etc. (Initial smaller volume 
was reviewed in May 1944 AVIATION.) 


PIONEERING THE HELICOPTER, by C. 
L. “Les” Morris. McGraw-Hill ook 
Co., N. Y. C. 161 pages, drawings, 
photos. Foreword by Igor |. Sikorsky. 
$2.75. 

Here are revealing details of the devel- 

opment of the Sikorsky helicopter, of sub- 

sequent Wright Field trials of the craft, 
and of training of ‘copter pilots, written 
by a man who, as Sikorsky chief test 
pilot, was closely identified with these 
projects. Particularly good are the au- 
thor’s many clarifications and expert esti- 
mates of the helicopter, in view of the 
many misconceptions extant. (Chapters 
regarding pilot training and the future of 
the craft, res tively, appeared in the 
August and ovember 1944 issues of 
AVIATION.) * 


THE AIRCRAFT ANNUAL—1945, by 
David C. Cooke. Robert M. McBride 
Co., N. Y. C. 288 pages, photos. $3. 

With nontechnical approach, this volume 

considers the current aircraft highlights. 

Essentially for popular appeal, it offers a 

coverage of present designs and types. 


AIR NAVIGATION—Part 7. McGraw-Hill 
Book Co., N. Y. C. 198 pages, draw- 
ings, appendix, index. $2.00. 

Seventh in this avigation series, this book 
deals with nautical astronomy and celes- 
tial avigation. Subjects include fixing of 
position by celestial sights, nature of 
astronomical time, determination of when 
the sun and moon rise and set, and loca- 
tion of principal avigational stars. 


MANUAL OF AIRCRAFT LAYOUT, by 
Rudolph Faltus and Charles Steinmetz. 
Wiley & Sons, Ltd., New York-London. 
240 pages, drawings, tables. $3.00. 

Designed as a textbook, manual, and ref- 

erence in factory and school, this work 

focusses upon use of drawings for im- 

parting information. 


NEW METHODS FOR SHEET METAL 
WORK, by W. Cookson. The Technical 
Press, Ltd., London. 208 pages, draw- 
ings, index. 

Working textbook for apprentices, sheet 

metal workers, platers, and draftsmen en- 

gaged in engineering, aircraft, shipbuild- 
ing, and allied industries. 


METALS AND ALLOYS DICTIONARY, 
by M. Merlub-Sobel. Chemical Pub. Co., 
Brooklyn, N. Y. 238 pages. $4.50. 

Reference work containing definitions of 
metallurgical terms and information on 
composition, properties, and uses of the 
important commercial alloys. Also given 
are physical constants and properties of 
chemical elements as well as descriptions 
of machinery and processes used in mod- 
ern metallurgy. 


AIRCRAFT MECHANICAL DRAWING, 
by D. J. Davis and C. H. Goen. Mc- 
Graw-Hill Book Co., N. Y. C. 245 pages, 
illustrations, glossary, appendix, and in- 
dex. $2.50. 

Intended for the student without previous 

training in mechanical drawing, this text- 

book deals with essential principles and 
skills required for a knowledge of prac- 
tical aircraft drafting. 


THE PHYSICS OF FLIGHT, oy Alfred 
Lande. Reinhold Pub. Corp., N. Y. C. 
122 pages, graphs, illustrations, appen- 
dix, formulas. 50 

Presentation of the basic principles of air- 

plane flight in condensed form. With less 

essential material eliminated from the 

text, the book’s aim is to “provide a 

framework which students of engineering 

and physics can utilize in attaining a 

thorough knowledge of aerodynamics.’ 

QUESTIONS AND ANSWERS FOR AIR- 
PLANE AND ENGINE MECHANICS. 
Whittlesey House, McGraw-Hill, N. Y. 
C. 502 pages, $4.00. 

Presents 3,300 questions and answers 

forming a comprehensive compilation of 

practical and theoretical knowledge re- 
quired by plane mechanics and airplane 
engine mechanics. 


(Turn to page 349) 
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... Designed especially for exhaust systems 


by JOHNS-MANVILLE 





Inserting Inconel Packing in part of a 
Solar Aircraft Exhaust System. This new 

acking is available in coil and tape form 
in various sizes. 


JOHNS MANVILLE 


Johns-Manville 








HEN such planes as B-29’s, 
P-38’s and P-47’s roar through 
the stratosphere, flaming gases from 
their turbo-supercharged engines 
blast through exhaust lines at temper- 
atures that would play havoc with or- 
dinary packings. So, when these turbo- 
superchargers were designed, a super- 
packing had to be developed, too. 


Johns-Manville met this vital need 
with Inconel Packing. Made of nickel- 
chromium-iron alloy in wire form, 
which is first knitted into mesh, then 
tightly braided, this remarkable new 
packing withstands temperatures up 
to 2000° F. It is resistant to corrosion 
by searing gases. Inconel Packing 
is also highly resilient and flexible, 
absorbing the vibration between 
stationary and moving parts of the 
exhaust system. Yet it provides tight 
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expansion joints even in the strato- 
sphere, preventing dangerous gases 
from seeping into the plane. 


Besides this new packing, J-M has 
developed scores of other successful 
packings for all industry. Many of 
these have now been especially engi- 
neered for Aviation application and 
might be useful in your post-war en- 
gines, propellers, and exhaust systems. 
For details, write Johns-Manville, 22 
East 40th Street, New York 16, N.Y. 
























Johns-Manville Products 
for the Aviation Industry 
Packings & Gaskets Asbestos Textiles 
Friction Materials Transite Conduit 
Insulations Transite Pipe 

Industrial Building Materials 
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ENGINEERING DATA 
igh Capacity Ball Bearings........1 


Covering new list of recommended sizes, 
wiletin No. 105, titled High Capacity 
all Reciprocating Bearings, issued by 
e Torrington Co., Bantam Bearings 
jv, South Bend, Ind., gives operating 
pacities per row of balls for 100 rpm., 

on average life of 3,000 hr. Also 
cluded are other pertinent data.— 
VIATION, Mar., ’45. 


al Equipment Catalog.......2 


Containing photographs and listings of 
ucts not shown in previous issues, 
ew abridged catalog is offered by Square 
Co., Detroit. Line includes’ safety 
itches, service equipment, circuit break- 
rs, panelboards, bus and feeder ducts, 
otor control and pressure switches.— 


VIATION, Mar., ’45. 
Plate Fabrication............3 


Bases, columns, and frames of machine 
Is, fabricated from steel plates, are 
escribed as having advantages of rigid- 
y, durability, adaptability, appearance, 
nd economy, in circular issued by Cen- 
] Boiler & Mfg. Co., Detroit.—AVIA- 
ION, Mar., °45. 


kt eer 


Information for engineers in specifying 
or screw threads is offered in booklet 
rom Greenfield Tap & Die Co., Green- 
eld, Mass. Title is Guide to Screw 
Data on one particular size 
is given on one page with 
orresponding NC and NF data on facing 
age—AVIATION, Mar., °45. 


2 


alleable Iron Handbook...........5 


Being mailed to a limited list is bul- 
Malleable Founders Society, 
titled American Malleable 
: A Handbook, in which chapters on 
asting design, pattern design, and ma- 
hining practice are included. Physical, 
echanical, and engineering properties 
te set forth, as well as metallurgy of 
alleable iron, and a large section is de- 
yoted to engineering tables and data.— 
VIATION, Mar., °45. 


ee a aes oe tle wb 


History of glue, development of water- 
roof resin types and methods of using 
hem, and a wide range of present-day 
pplications are described in booklet is- 
ued by Plaskon Div., Libbey-Owens-Ford 
lass Co., Toledo.—AVIATION, Mar., ’45. 


Ray Diffraction.................-7 


Diagrams, typical diffraction films, and 
abulations to illustrate techniques and 
Pplications of x-ray diffraction apparatus 
r fdentification, comparison, and analysis 

materials, are contained in booklet 
tom North American Phillips Co., New 
ork City.—AVIATION, Mar., : 


xible Shaft Handbook...........8 


Engineering data on flexible shafts and 
Seued {plication is topic of handbook 
vcued by S. S. White Dental Mfg. Co., 
¢w York City.—AVIATION, Mar., 45. 





Viation Lubrication Manual........9 


we ns that margin between success 
on ge of lubrication has narrowed 
il Co netvance in engine design, Shell 
®, New York City, lists basic de- 
ts as direct influences in No. 8 
tion Seg booklets, Panorama of Lubri- 
rovemente we’, Problems that, engine im- 
re comnts, have posed for oil industry 
Vered— AVIATION, Mar., ’45. 
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KEEP POSTED ON 


Products and Practices 


This selected information on new publications and products is 
offered by the "AVIATION" Reader's Service through cooperation 


with the manufacturers. 


It helps executives save valuable time, 


provides profits through convenience. To obtain literature or addi- 
tional data on new products described, simply fill in form below, 
clip it to your letterhead, and mail. There is no cost, no obligation. 





Voantler PURE... 2. ciscpensnianeee 


Described in booklet from Eastman 
Kodak Co., Rochester, N. Y., is ‘“‘Lina- 
graph” transfer paper, designed to per- 
mit lamination of paper’s emulsion sur- 
face to metal and other materials. Paper 
is used in photocopying on templates and 
in photographie reproduction of instru- 
ment dials and name and _ instruction 
plates.—AVIATION, Mar., °45. 


Beryllium-Copper Castings........i1 


Physical properties of some beryllium- 
copper alloys, recommendations on heat 
treatment and machining practice. and 
description of parts made of this material 
are contained in catalog from Beryllium 
Corp. of Penn... Reading, Penn.—AVIA- 
TION, Mar., °45. 


Industrial Rubber.................12 


Booklet from B. F. Goodrich Co., 
Akron, reproduces 26 advertisements on 
industrial rubber products, including hy- 
—— hose for aircraft.—AVIATION, 
Mar., ’45. 


Electric Welded Tubing............13 


Written for designers, new booklet from 
Formed Steel Tube Institute, Cleveland, 
contains specifications for various appli- 
cations, characteristics of electric welded 
tubing, and other information.—AVIA- 
TION, Mar., °45. 


Cellulosic Thermoplastics..........14 


Hercules Powder Co., Wilmington, Del., 
offers technical booklet listing and describ- 
ing results of dimensional stability tests 
on cellulosic plastics at high tempera- 
tures and humidities —AVIATION, Mar., 


45. 


Sound Cambs ns baPacwesdccccs aget§ 


Deve’opment of methods and materia] 
used in aircraft test-cell soundproofi >: 
is topic of booklet from Industrial Soun’ 
Co tro! Div., The Homestead Corp., Hart 
ford, Conn. Description and characteris- 
tics of “Soundstone” are given.—AVIA- 
TION, Mar., °45. 


PRODUCTION 
Wire Bama: . oo ie. dudae. cca ccneee V6 


Lubrication, maintenance, splicing, and 
various applications are among subjects 
covered in bulletins from Macwhyte Wir 
Rone Co., Kenosha, Wis.—AVIATION, 
Mar., °45. 


Direction Indicator...............17 

Offering simplified navigation for the 
pilot, new direction indicator, or direct 
indicating vertical dial compass, manu- 
factured by Kollsman Instrument Div. 
Square D Co., Elmhurst, N. Y., is de- 
scribed in folder —AVIATION, Mar., °45 


Scrap Prevention.................18 


Illustration of savings through salvage 
of defective castings by use of ““Ampco- 
Trode” weld rod, is contained in Bulletin 
No. 129 from Ampco Metal, Inc., Mil- 
waukee.—AVIATION, Mar., °45. 


Aircraft Flow Meter..............19 


Among features in new remote-reading 
flow meter manufactured by Fischer & 
Porter Co., Hatboro, Pa., and described in 
circular, is new electrical circuit, with 
transmission to remote indicatof? com- 
pletely electrical. Details of additional 
features are covered.—AVIATION, Mar., 
"45. 
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Cewl Fasteners...........0000++20 types of plane seats made by company.— 


y , 
Installation procedure in use of cowl AVIATION, Mar., "45 


fasteners, Series 4002, is topic of Booklet Silvér Soldering Flux..............24 
No. 44 B, issued by Camloc Fastener Co., 3 


7 ity ‘A An alkaline non-corrosive non-fuming 

ts awa Ge ae are in flux for silver soldering, Ne. 6, made by 
h =. * ‘ Superior Flux Co., leveland, is de- 

Brazing Carbide Tips.............21 scribed in bulletin——-AVIATION, Mar., 

Procedure in brazing high speed steel 46. 

and carbide tool tips with “Easy-Flow” 

No. 3, silver brazing alloy, is given in MACHINERY & ACCESSORIES 

Bulletin No. 11-A from Handy & Har- 

man, New York City. Stressed is low Air in Production. ........ccccc0s 088 


working temperature and free-flowing 


properties.—AVIATION, Mar., °45. Illustrating many applications employ- 


ing oo ea in pvr aul th — 
title Little Air Power i o Many 
oe ETE COOPER TE a Big Job, issued by Ingersoll-Rand Co., 


Ball bearing screw and nut assembly Phillipsburg, N. J., is clearing house of 
manufactured by Saginaw Steering Gear ideas for production men.— AVIATION, 
Div., General Motors. Corp., a= el Mar., °45. 

Mich., is described in booklet. Various 
aircraft applications are listed.—AVIA- Flat Surface Finishing.............26 
TION, Mar., °45. Third edition of booklet, Work Done 


On the Blanchard, is offered by Blanchard 

Alreraft Seats: .....ccccccscccscc odd Machine Co., Cambridge, Mass. It illus- 
Bulletin No. 5 from Warren McArthur trates and describes many standard and 
Corp., New York City, illustrates many special uses to which grinders are put 
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: Place your name on our mailing list and we 
¢ will send you our complete stock list issued each 
4 month. 
6 Nome 
é 
é C = 7 
; Position’: 
y 
6 Address_: : 
. 
‘ 
Ceeeeetenemuneneneneanaanaaaaea 


Write our sales department today for complete data 


PERFEX GAGE & TOOL COMPANY 


3609 GAYLORD AVENUE DETROIT 12, MICHIGAN 
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in flat surface machining and finishing 
AVIATION, Mar., °45. ‘ 


Hot-Dip Tanks...........50....,,9 


New hot-dip tank for aircraft ragig 
cleaning, Model 45RT, is announeea @ 
Aerol Burner Co., West New York, NI 
Completely insulated and heated from 
side, tank has capacity of 100 ga), Wil 
dipping space 40 in. long, 32 in, Wide! 
= 18% in. deep.—AVIATION, Mar 

oO. 


Wet Belt Surfacer...............) 


Described in circular is new wet jy 
surfacer with automatic feed table, Mois 
BG-8, made by Porter-Cable Machine Ch 
Syracuse, in which hydraulic system an 
mechanical settings control speed, pr 
sare, finish, and size.—AVIATION, \jy 


Materials Handling..............4 


Containing special sections on jy 
trucks, skid platforms, power fork trucks 
stackers, cranes, floor trucks, and gq, 
age racks, new catalog has been jsgy 
by Lewis-Shepard Co., Watertown, May 
AVIATION, Mar., ’45. 


Engine Pre-Oiller. ....0cccccccccce 


Designed to eliminate carbonization ay Divi 
“spot cracking” of lubricating oil, neilielope 
engine pre-oiler manufactured by DyMMbuffing 
ham Aircraft Service, Flushing, N, Y, iPalled 
described.— AVIATION, Mar., '45, * otor 


peed | 


Master Gage Blocks...........,,,)me "eS ‘ 
Information is available on master gs cre 
ies gage blocks, set No. 118, designed f . 
producing any combination of sizes Cire 
quired in precision measuring.  Maksgmeescrib 
is Continental Machines, Inc., Minnsgmmesigne 


apolis—AVIATION, Mar., '45. a 
etal.- 


Dial Indicators. ........ ccc ceesssill 


Gages and dial indicators for imps entre 
sonal measuring, size control, and geneni/ Clea 
testing are illustrated and _ described ifmpooling 
catalog No. 53 from B. C. Ames (ifmgoning 
Waltham, Mass. New models _incluijiiystem 
long range indicators, portable dial miicatior 
crometers, No. 13B comparator, and nwmmonan 
developments in dial test indicator ses{iMifaille-! 
—AVIATION, Mar., °45. VIAT 


Surface Roughness Measurers......JBGarbo 


The “Profiler’’, instrument for meas Turc 
uring surface roughness, made by Physfifeveloy 
cists Research Co., Ann Arbor, Mich, for ch 
described in new catalog which contaluiiemovi 
information on nature of surface roughiPalled 
ness, also description of how instrumeiifreatm 
and its accessories operate.—AVIATIONIM5, 
Mar., °45. 
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Scaffolding and Towers..........: 


Line of tubular steel welded scaffolding 
ladders and towers is described in nef 
catalog from Universal Fittings and Seal 
folding Co., Zelienople, (Pittsburgh ds 
trict), Pa. Photographs of new installi 
tions are included.—A VIATION, Mar, 


Resistance Welding Equipment.....# 


Including chart giving proper electro 
for spot welding similar and_ dissimi 
metals, table of equivalent ratings, lim 
of transformer temperature rise, 4% 
definitions and quality of resistance wel 
ing equipment, new booklet has been 
sued by Resistance Welder Mfrs. st 
Philadelphia.—AVIATION, Mar., ‘4 


Fold 


Die Casting. .......c.cccccccerr 


Lester-Phoenix, Inc., Cleveland, off 
booklet descriptive of line of die ens 
machines and contains information 

pre-fill injection system for cold chameé 
die casting.—AVIATION, Mar., "45. 


Maintenance and Salvage....-»” 
Bulletin No. 260 from Aircraft ae 
Products Co., Long Island City, .* 
describes maintenance and salvage He 
ations in aircraft shops using “Heli: 
bushings.—AVIATION, Mar., 


Leather Belting Manual.....+++*'"' 


Leather belting manual offered bY Gre 
ton & Knight Co., Worcester, Mass. ' 
tains data, charts, and specificatin ' 
signed to provide non-technical me 
selection, application, costs, an ‘Aye 
various types of leather belts— 
TION, Mar., °45. 


AVIATION, March, # 












y Sow for Metal....... Lae ewes 39 

atic baby saw 8 in. long and 
oro 2% 1b., designed for sawing 
oi nal sheet to 3/16 in. thick, is described 
*pulletin No. 95S from Cleveland Pneu- 
atic Tool Co., Cleveland, Ohio.—AVIA- 
JON, Mar., "45. 


uitiple V-Belt Drive.........--- . 40 


nic presentation of features of mul- 
ora pelt drive is contained in booklet 
tied 19 Reasons from Multiple V-Belt 
.....jprive ASSN., Chicago.—AVIATION, Mar., 


Bd. 


spection Height Gage..........- 41 
Information on use of height gage in 
» Dremmspecting and laying out work is con- 
N, Mafileined in circular from F & H Mfg. Co., 
netroit -AVIATION, Mar., ‘45. 


traightening Presses............. 42 

ft Bulletin No. VL1-44 from. Colonial 

: truckimBroach Co., Detroit, describes line of hy- 

1d stefmMraulic straightening presses, listing 

1 is tandard and extra equipment and giving 

n, Masimpecifications on models ranging from 10- 
» 50-ton cap.—A VIATION, Mar., '45. 


vssoMMmmight Duty Lathe..........-+.+0-- 43 
tion an Divine Bros. Co., Utica, N. Y., has de- 
oil, ne|ecloped small lathe for light polishing, 
xy Dufbufing, and deburring of small parts. 
Walled “VJ”, it is V-belt driven, with 
otor sizes up to 3 hp. and with spindle 
need ranging up to 3,850 rpm. Circular 
ives description AVIATION, Mar., ’45. 





































er tg greasing Spray Gun............ 44 
a Circular from DeVilbiss Co., Toledo, 
Makemmescribes new pressure feed spray gun 


Minemmesigned for degreasing and cleaning 
erations on castings, forgings, and sheet 
etal_—AVIATION, Mar., °45. 


ntral Coolant System........... 45 


Clean Oil is title of booklet describing 
oling of grinding, cutting, boring, and 
oning operations by means of central 
ystem. Both stationary and mobile puri- 
sation equipment is shown. Maker is 
fonan-Crane Corp., subsidiary of Hou- 
or setimmaille-Hershey Corp., Lebanon, Ind.— 
VIATION, Mar., °45. 


in imearbon Removal.................-46 


Turco Products, Los Angeles, has 
eveloped new supplementary treatment 
br chemical processes now in use for 
emoving carbon from aircraft engines. 
alled “Carboblast”, full information on 
tire ae is available-—AVIATION, Mar., 


“Belt Drive Catalog...... Seidel stecaial a 47 


coool Charts, tables, and drawings simplify- 
folding & correct v-belt drive selections are 
cluded in catalog from Allis-Chalmers 
ce. Co., Milwaukee.—AVIATION, Mar., 


ELECTRICAL 


tric Generating Plants.........48 


Folder No. 690 from D. W. Onan & 
ons, Minneapolis, describes compact, 
Ingle-unit electric generating plants in 
os om 350 to 35,000 for emer- 
+ auxiliary, or st — 
TION, May’, _* andby service 


wick Disconnect Terminals. . owe 


Typical procedures in use of “Sta-Kon” 
ree Bull disconnect are illustrated in 
aa reular from Thomas Betts Co., 

eth, N. J.—AVIATION, Mar., °45. 


MANAGEMENT & EMPLOYEES 


re Extinguishers................. 50 


construction, specifications and under- 
aot laboratories classifications of 
va in fie of fire extinguishers are 
nob. eset, Your Fire Protection In- 
ag olicy, from General Detroit 
» Detroit—AVIATION, Mar., ’45. 


omputing Tax Deductions......... 51 


Systems Div., Remington Rand, Buffalo, 
“ aaene Deductax”, a device for speed- 
niding _ computation of 1945 with- 

hag deductions. Listed are 90 sets 
onthiy in each of the weekly, semi- 
ION, ee monthly charts.—AVIA- 
” Vv. 


V TATION, March,, 1945 











“Where’ve We Been 
All This Time, Jim?” 


That’s the eloquent report of these two dyed-in-the-wool 
operators of set-up wheels after they had thoroughly 
tried out the abrasive belt idea. 


In place of the old time set-up wheel, a modern, resilient 
contact wheel was applied on the lathe. 


From this a Metalite Cloth belt, built for this very purpose, 
was led to the pulley of the Idler Backstand, the lathe 
started up and these long-experienced mechanics 
achieved the following results on one belt: 


; Removal of welds from forty (40) metal kit boxes 
las a?" & 12". 


Finished surface on twelve hundred (1200) metal 
handles for grease guns. 


This same work formerly required eighteen (18) set-ups. 


Nine to one in favor of the Idler Backstand belt method, 
faster work and finer surfaces! 


Any of our Field Engineers will be glad to discuss with 
you the various makes of such equipment as well as the 
type of abrasive belts for your specific jobs. Just a line to 
our nearest branch or to our home office. Behr-Manning, 
Troy, N. Y. 


Boston, Buffalo, Chicago, Cincinnati, Cleveland, Detroit, 
Grand Rapids, High Point, Indianapolis, Los Angeles, 
New York, Philadelphia, St. Louis, San Francisco, Tacoma 


BEHR-MANNING : TROY, N.Y. 


0) 0°0 6-9 (0), MO) a. (0) eae), MOle)..0 7.0. B 4 


RELIABLE COATED ABRASIVES SINCE 1872 


























hh fits o nything J 


That’s right. This remarkable Nigg stud—which 
is interchangeable in all United-Carr, Shakeproof, 
Chicago and Right Way receptacles—will fit 
any thickness from .021" to .500". There’s only 
one size to stock for every job. And they take 
only seconds to install! 


The center screw adjusts the cross pin to fit the 
thickness or to compensate. for bent or damaged 
parts. From then on a coin or screwdriver locks 
and unlocks the fastener like the old style kind. 


Approved for use on AAF and U.S. Navy 
airplanes and by the C.A.A. Write for samples. 
Eastern and Midwest in- 
quiries address United- 
Carr Fastener Corp., 
Cambridge 42, Mass. 
Pacific Coast inquiries 
to Nigg Engineering 
Company, Covina, Calif. 


NIGG 


ENGINEERING COMPANY 
COVINA, CALIFORNIA 
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Eye and Face Protectors......._. 


Catalog from Sellstrom Mfg. Co, Chi 
cago, describes goggles, helmets, respin 
tors, lenses, and safety shields for n 
and women, and for industrial and ay, 
tion uses—AVIATION, Mar., ’45. ’ 


Welding and Cutting........ ode 


Presented as step-by-step procedure 
covering basic techniques of oxy-ac 
welding and cutting, series of slide film, 
and accompanying instruction literati 
is offered by Linde Air Products Co, pj. 
Union Carbide & Carbon Corp., New Yor 
City—AVIATION, Mar., °45. ; 


AIRPORTS 
Electrical Equipment..............4 


Catalog from Mines Equipment (Co, y 
Louis, describes applications of company; 
connectors and various assemblies of ». 
ceptacles and cable for battery chargiy 
and for battery cart connections ag usy 
by aircraft builders. Company has aly 
developed a ramp receptacle to be locaty 
on runway for power takeoff from log 
power lines —AVIATION, Mar., 45, _ 


Refueling Methods...............,8 


New system of refueling aircraft 
described in booklet, For the Airlines , 
Tomorrow, issued by Wayne Pump (j, 
Fort Wayne, Ind. speed of operation j 
stated to be feature.—AVIATION, Mar 
45. 


Profitable Small Airports........ 


Sales of aircraft as major source of jp. 
come for small airports is advocated jp 
booklet from Aeronca_ Aircraft Com 
Middletown, Ohio, titled How To Mak 
Small Airports Pay With Aeronca. Vu. 
ious types of company’s aircraft are &- 
scribed and specifications given.—AVI- 
TION, Mar., °45. 


Hangar Doors. .... «02.0 0sccenese 


Byrne Doors, Inc., Detroit, has issue 
folder descriptive of line of standard ani 
custom-built doors and hangers,—AVI- 
TION, Mar., ’45. 


Parts for Airport Buildings.........51 


Metal roofing and siding, hangar door 
structural sub-flooring, metal panels, deci- 
ing, partitions, and other units are é& 
scribed in booklet from H. H. Robertsm 
Co., Pittsburgh.—AVIATION, Mar., ’45. 


Dealer Franchise. .............0000f 


The Scott Chartered Dealer, bookit 
from Scott Aviation Co., Lancaster, . |. 
describes procedure for planning of pr: 
vate airport operator’s program and ott 
lines merchandising plans.—AVIATIO\ 
Mar., °45. 


Airport Insurance. ..........++e0ll 


Details of special policy covering al 
port liability insurance are given in Ch 
cular from Aero Insurance Underwrites 
New York City—AVIATION, Mar., '4. 


NEW PRODUCTS 


Latest 
Machine Tools 


Tapping-Threading Machine.....+ 


Developed by Cleveland Tapping M# 
chine Co. for maker of aircraft parts, 
ping and threading machine is lead- 
controlled at all times, yet is repo d 
have rapid approach and _ retraction 
spindle. Lead-screw assembly slides 
scraped ways, has specially designed 
ing device, and is never disengag 
spindle. Two air cylinders contro ; 
proach and retraction of spindle but 
no pressure when tapping. Approa 
be set to stop within .010 in. of hole. 
is removed at twice tapping § 
versing mechanism is mounted 02 



































harging 
AS Use} 
las aly 


L d 
eyele. Vertical travel of spindle is stated 
to be controlled to within .005 in. limits 
and rotation of spindle held to yy revolu- 
tion. Speed ranges are from 40 to 400 
rpm. with higher ranges available. Motor 
does not reverse. Tapping capacity is 
from % in. to 3 in. in steel. Two dial 
wheels, graduated in thousandths, control 
rapid traverse and depth stop. Controls 
can be set to permit rapid approach up to 
hin. and tap 1 in. or rapid approach 1 in. 
and tap up to 5 in. Gage regulates pres- 
sure on clutch. Speed indicator and stop 
button are conveniently placed. Machine 
is operated manually or automatically.— 
AVIATION, Mar., ’45. 


—AVIES Brazing Furnace ..........+..+..++62 


Designed for silver brazing at low tem- 
peratures, copper brazing at high tem- 
peratures, powder metallurgy, bright an- 
nealing, general tool hardening, and high 
speed tool hardening, new furnace made 
by Lindberg Engineering Co., Chicago, is 
flexible because of its wide range of work- 
ing temperatures—from 1,300 to 2,500 deg. 
F.—AVIATION, Mar., ’45. 


Internal and Surface Grinder......63 


Designed for turning and grinding in- 
ternal, external, face, and taper jobs, new 
t grinder developed by Lempco Products 
[ATION Co., Bedford, Ohio, has micrometer screw 
adjustment on automatic power cross- 
feed, and both rack and pinion and screw 
feed are available for longitudinal travel. 
Jaw or magnetic chucks are mounted on 
face plate by single draw bar through hol- 
low work spindle. Work speeds range 
from 80 to 130 rpm., and spindle speeds 
from 6,000 to 12,000 rpm. Machine has 
2 hp. grinding head motor and*% ’ 
workhead motor, both self-contained. 
Workhead is retractable. Automatic sizer 
mechanically duplicates size of successive 
Pleces.—AVIATION, Mar., 45. 











INTESTINAL 
FORTITUDE 


NORGREN HYDRAULIC HOSE ASSEMBLIES 


. .. form arteries for your 
machines strong, tough, and 
flexible enough for any serv- 
ice. They are heat...cold... 
solvent ...and vibration re- 
sistant. 

Offered in a full line cover- 
ing all requirements for high 
or low pressures, hydraulic 
and pneumatic. Send speci- 


fications with your inquiry, 
including I. D. and overall 
length and thread require- 
ments. C, A. Norgren Com- 
pany, 220 Santa Fe Drive, 
Denver 9, Colorado. 


—. 
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ShopEquipment 
& Materials 


Gear Teeth Checker ..............64 


National Broach & Machine Co., Detroit, 
has developed device for checking eccen- 
tricity and tooth parallelism of spur gears. 
Made in sizes for max. pitch dia. up to 12, 
18, or 24 in., and in special bed lengths for 
gears with integral shafts, device consists 
of rigid base with flat top and having two 
““V"’ keyways crossing at 90 deg., one for 
adjustable work holding centers and other 
for checking heads, one on either side of 
work gear. Eccentricity head has spring- 
loaded retractable spindle with inter- 
changeable conical contact point to suit 
pitch and pressure angle of gears. Rear of 








spindle carries arm which contacts and 
actuates spindle of dial indicator on top 
of head, which is so set that contacting 
point engages gear either at pitch line or 
at root under spring pressure and indica- 
tor is brought to zero. Then by retracting 
spindle and indexing gear, indicator read- 
ings are taken, and any change from zero 
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It’s as simple as that. And it explains, more than anything else, 


America’s proud record of production for war. “Yankee” Tools 


have been in the thick of this national production . . . turning 


screws, boring holes, gripping metals at the bench . . . doing what 


good tools are supposed to do, and what the ingenuity of “Yankee” 


. 
Tools does faster, easier, and better. When the war is over, every 


workman who wants “Yankee” Tools can have them. We’re work- 


ing toward that day with everything we’ve got. In the meantime, 


take care of your present “Yankee” Tools. They’ve got what it 


takes to save time, labor, and money on countless jobs. 


Order from your industrial supply distributor, or write North 
Bros. Mfg. Co., Dept. AV-345, Phila., Pa. 


“YANKEE TOOLS 


make good mechanics better 


North Bros. Mfg. Co., Phila. 33, U. S. A. 
Established 1880 





































represents eccentricity — total betwee, 
high and low. When contact finger is ep. 
gaged with tooth at one end and indicatoy 
set at zero, any variation in reading as 
finger is moved represents error in paraj. 
lelism. Latter head may be used to check 
amount and position of crown on elliptojg 
tooth.—AVIATION, Mar., ’45. 


Non-Ferrous Indicator .............65 


Designed especially for use in an active 
magnetic field, new non-ferrous pedestg} 
indicator, manufactured by Bartfelt Engj. 
neering Co., Beloit, Wis., is constructed of 
hard brass, making it suitable for Setting 
up and checking work which is held jp 
magnetic chuck. Model DNF-10 is de. 
signed for gaging from flat surfaces. For 
approximate setting, carriage block js 
clamped on upright. Dial indicator is aq. 
justed to exact position on face of carriage 
block with micrometer screw and clamped 
separately, thus stated to permit addeg 
fineness of vernier adjustment. Dial has 
a first division reading of .0001. Over-ajj 
height is 8 in. with range of approx. 4 in, 
from base surface upward.—AVIATION, 
Mar., '’45 


Inspecting Moving Objects ........64 


Communication Measurements Labora. 
tory, New York City, announces new 
Model 1200 Stroboscope, which is de. 
scribed as capable of stopping for study 
rotary speeds from 600 to 600,000, or vi. 
brations from 10 to 10,000. Light source 
is mounted in small probe at end of 5 ft, 
flexible cable so that small objects may 
be viewed to close range. Instrument may 
be operated from external tuning fork or 
crystal standards. Pulses are derived from 
stable audio oscillator for accuracy of 
repetitive pulse rate. Light intensity con- 
trol switch is provided to control intensity 
of light and duration of pulse length— 
AVIATION, Mar., ’45. q 


Illuminated Magnifiers .............6] 


Developed to serve for inspection work 
where ‘the field to be scanned at one time 
is large, Model C ‘“‘Magni-Ray’’, manufac- 
tured by George Scheer Co., New York 
City, has 5 in. lens made of high grade 
optical glass. Instrument is encased in 
aluminum alloy casting with handle for 
transporting instrument to work or for 





fastening to machine tool to observe turn: 
ing or grinding operations. Housing 
fitted to 16 in. upright rod with univers# 
clamping device, which permits swivelilg 
four ways. Device is designed for dete 
tion of cracks, imperfections, and blow- 
holes in large castings, is also useful iI 
assembling small and delicate meclt 
nisms, and for inspection of ground 
polished, or lapped surfaces.—AVIATION 
Mar., °45. 


Reversing Height Gage..........-4 


New head for ‘Electrolimit’ height 
gage, made by Pratt & Whitney, Div. ¢ 
Niles-Bement-Pond Co., Hartford, Com, 
is fitted with small lever by means” 
which gage may be set for measurins 
either up or down. Gage is offered 00” 
plete with indicator and either of ‘W' 
stands, or head can be purchased ~~ 
rately. New reversing gage operates 
principle of translation of a mechanic! 
movement into electrical magnificatl”) 
stated to produce very sensitive res 
on précision work.—AVIATION, Mat 


AVIATION, March, 1# 





Aeroprops will “okay” this extra cargo 


\ War-Proved General Motors Propellers blades—are developments per- 
fected for battle, that will offer 


great economy and efficiency to 
post-war air transportation. 


Will Add Extra Payload Capacity 


Pranes that travel the commercial _ the concentrated efforts of Ameri- 
airlines of tomorrow will carry  ca’s genius in research, engineer- 
heavier payloads—more passengers ing and production. 


and more shipping than ever be- Made with typical General 
ee And they will doit fasterand \Yotors skills, the Aeroproducts 
ayer. propeller is a fine example of war- 


é 
ss 


turn- Under the pressure of battle proved design. The Aeroprop’s 


ng § needs the development of avia- automatic, constant speed opera- 


vel tion and aircraft equipment has _tion—simple unit-construction— 


nf been enormously advanced by and light, ribbed-steel hollow 


nechae 
round, fe 
TION, ff ) oe fae , ~ 

: | ee FOUR-BLADE AEROPROP ON P-51 FIGHTER 
. bl é — Aeroprop Advantages—Lightness for pay- 
~. E load .. . Strength for safety . . . Simplicity 
Conn. (a for easy service .. . Faster Automatic Pitch 
ns Change for flight efficiency . . . Full Feath- 
om : , ering for engine protection . . . Engineered 
ff two for reliability. 


gepa- 


es 0% The Lighter, Stronger, More Reliable Propeller 


anica! 
ihe 








cation 
results 
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AEROPRODUCTS DIVISION « GENERAL MOTORS CORPORATION «+ DAYTON, OHIO 
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Tein off the ounces; add axial and torsional strength. Thi 
was the goal set for the new Apex aircraft universal joins} 
—a goal achieved to a point surpassing all previous limis 
of strength-weight ratio. This simple, verifiable fact make docs 


Apex joints a unique contribution to the aircraft industr,Mpunche 
eae ad stand 
Yet it is only half the story. Apex made the new join fife uni 


: . . . asin memes | 
self-lubricating. The lubricant is packed within our specillen 
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“Winterized” cover, protects all moving parts against weu, 
keeps out—for good and all—dirt and other enemies if 
joint performance, makes the joint surprisingly fatigue © pring 
sisting and reduces yibration to a minimum, Fully meesi Vier 


‘ Manta ; H iced 1 
AAF “Winterization” directives. g and 
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Apex joints are used it 
crucial controls for Amy 
and Navy combat ait 
craft, exceed all requir 
ments of the current A\ 
Specification for Class? 
Universal Joints, ant 
AAF Standard Sheet No 
271. Six sizes available 


Dwer | 
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Hered | 
novins 
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cation 
g. Co, 


torque ratings to 15M. 1409 
‘ ie th .00: 
inch pounds, Write! 1y 

° ar,’ 
Bulletin No. 103. 43 
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Universal Joints 


THE APEX MACHINE AND TOOL COMPANY + DAYTON 2, Off 


Manufacturers of Safety Friction Tapping Chucks, Quick Change and Positive Drive Dril! Chucks, We 
Float Tapping Chucks, Parallel Floating Tool Holders, Power Bits for Phillips, Slotted Head and ( 
Head Screws, Hand Drivers for Phillips and Clutch Head Screws, Aircraft Universal Joiats, Plaio 

Universal Joint Socket Wrenches, 












































emplate Transfer Punches........ .69 
Advantages of template transfer 
unches made by H. D. Allen, Los An- 
eles, are described as follows: Points 
re uniformly concentric with bodies and 
ceurate to size within .0004 in.; punches, 
sed with universal holder, are fraction of 
iz and weight of solid punches; also 
older takes scriber and prick punch, and 
cannot roll. Mark made by punches is 
tated to insure correct guide for layout 
ools, as well as for center drills and 
unch pilots. Punches are used also for 
anel layouts, locating instrument pivot 
oles, aligning plates for drilling and tap- 
ing, locating dowel pins and screws in 
ie sets, tap drill locating from body size 
oles transferring station and _ center 
arks from parts to fixtures and jigs, and 
ligning and refitting replacement parts. 
vailable from stock are: (1) Punches 
rlight gage templates made in 19 stand- 
rd dia. from .040 to .3875 in., with points 

in. high and one holder serving all 
;; (2) heavy duty punches made in 
standard dia. from % to % in. and hav- 
g universal holder, with points several 
mes larger than those ot punches for 
ht work; and (3) solid type punches 
ade in 7 sizes from %& to % in. Special 
zes and types may be ordered.—AVIA- 
ION, Mar., 45. 


ee a, ek EEE ee OO 
Viier Mfg. Co., Los Angeles, has pro- 
iced new spring plungers used as tool- 
g and locating pins, breaking oil seal on 
es and holding parts against permanent 
ops, Which are described as having uni- 
rm pressure and free plunger action, 
; unger completely telescoping within 
it aitfmedy. Plungers are available in sizes % x 
» % X 16, and 4% x 20 in., with 4, jf, 
d 18 in. ends.—AVIATION, Mar., ’45. 


wer Cutting Brush..............71 
Described as extending application of 
€-wire brushes to work hitherto con- 
ered impractical, new power brush for 
loving burrs, preparing metal surfaces, 
rk on rubber parts, and many other ap- 
Cations, has been developed by Osborn 
9. Co., Cleveland. Called Monitor brush 
i, 488-8-22, it is a 12-in. section filled 

005-in. power brush wire, and there 
7 ie arbor holes.—AVIATION, 


ring ME veadccveosenscalll 


bit permit use of pieces of 
its as replacement cutters, 
pueter-adjustable boring bar insert 

en developed by Nash-Zemple Tool 


Mareh, 1945 


Div., J. M. Nash Co., Milwaukee. Pro- 
cedure is to square up cutter stock to fit 
square hole in insert, which is done on 
surface grinder without use of special 
tools. Insert can be installed on any bar 
by simple boring operation. Locating- 
head of insert fits snugly into recessed 
slot or bar, set screw in bar locates insert 
and draws head against shoulder of slot. 
Micrometer dial has 25 graduations of 
.0001 in. each. Insert is made in 40 stand- 
ard sizes and can be made in special sizes. 
Standard or special bars can also be fur- 
nished.—AVIATION, Mar., ’45. 


Mesetete WGI bcs wibdc ceci dees sds Fa 

Built to big hoist specifications, new %4 
ton model, made by American Engineer- 
ing Co., Philadelphia, has heavy duty % 
hp. hoist and crane type motor with high 
starting torque, heavy duty spur gear, and 
heavy duty Weston screw and disk type 
automatic lowering brake. Bolt suspen- 
sion type hoist weighs 195 lb. and plain 
trolley type weighs 225 1b—AVIATION, 
Mar., ’45. 


Tool Tips. .cccccccccccccccccccccccde 


New line of tool tips made of ‘‘Hard- 
steel’ and designed for brazing into steel 
shanks is announced by Black Drill Co., 
Div., Black Industries, Cleveland. Re- 
ported capable of being readily reground 
and easy to braze, they, are stated to per- 
mit making of tools that combine strong 
shanks with high abrasion and shock re- 
sisting qualities.—AVIATION, Mar., °45. 


Sealed Ball Bearing et Ri 


“Plya-Seal’’, new type sealed ball bear- 
ing, is announced by Fafnir Bearing Co., 
New Britain, Conn. Sealing element con- 
sists of diaphragm type contact seal com- 
prising a flat, flexible sealing washer of 
synthetic rubber-impregnated fabric, and 
there is a split retaining ring of spring 
steel. Bearings, except in very small 
sizes, are held to same widths as standard 
unsealed bearings. Sealing washer does 
not rotate with inner ring but is in con- 
tact with a ground groove to form seal.— 
AVIATION, Mar., ’45. 











Call Ryerson 
when you need 
aircraft alloy steels 


You get quick action on your aircraft alloy 
steel requirements when you call Ryerson. 
Our plants at Chicago, St. Louis, Cincinnati 
and New York are official warehouses of 
the ACW program. Aircraft quality steels 
in stock—NE 8630 and X4130 rounds and 
hexagons, also NE8740 and 4140 rounds— 
can be shipped fast to qualified users. 


Other steels at all eleven Ryerson plants 
include everything from structurals to stain- 
less. More than 10,000 kinds, shapes and 
sizes in all. Write for a Ryerson Stock 
List—handy guide to these vast steel 
stocks. And call Ryerson for aircraft 
alloys or other steel needs. 


Joseph T. Ryerson & Son, Inc., plants: Chicago, Milwaukee, Detroit, 
St. Louis, Cincinnati, Cleveland, Pittsburgh, Philadelphia, Buffalo, New 


York, Boston. 


QUICK, DEPENDABLE SHIPMENT 
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THAT COMES oK ns 


25 YEARS’ EXPERIENCE 
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It’s the “know-how” in designing, 


\ 4 












engineering and precision manufacturing 


gained through 25 years of continuous production 


and constant refinement of more than Les 


million Briggs & Stratton 4-cycle pee, 


have earned for them recognition as the \ 


world’s finest, most dependable, 


air-cooled gasoline engines. 





This “know-how” is available to manufacturers of all types of appliances, tools 
and equipment, requiring dependable, compact gasoline power. The durability, 
easy-starting, and economical performance of Briggs & Stratton engines — plus 
dealer and consumer preference — make them “preferred power” everywhere. 


BRIGGS & STRATTON CORP., Milwaukee 1, Wisconsin, U. S. A. 


BRIGGS &STRATTON 

















Narrow Lever Key.............. 
Its 18-spring capacity designed to per. 
mit over 500 possible switching combina. 
tions, narrow lever key 7 in. wide, deyg. 
oped for contro] purposes in electronie anj 
communications equipment, by  Federaj 
Telephone & Radio Corp., Newark, N, J 
is held together by single screw. Devic. 
operates one- or two-way, locking or up. 
locking, and the spring pile-up mounts 0) 
one side of two-piece pressed steel frame 
with all front position springs in on 
group and all back position springs in ap. 
other. Non-click buffer springs are sup. 
plied where backlash is to be avoided, ang 
key can be fungus- and moisture-proofed 
when desired.—AVIATION, Mar., '45, 



















Magneto Test Stand ..............7] 

Single control to permit quick speed 
changes—with armature control automat. 
ically switching to field control after basic 
speed is reached—is stated to be feature 
of new Model PA 905 magneto test stan 
developed by Airplane Mfg. & Supply 
Corp., North Hollywood, Calif. Stand js 
designed to drive dual distributors with 
magneto. Flange mounting magnetos with 
integral distributors may be mounted ani 
tested at required speeds. Magneto is di. 
rectly driven and distributors driven ar 
geared from main drive. Motor is 1%, con- 
stant hp. unit with speed range of 0 t 
3,700 rpm. Power is supplied from built. 
in unit. Standard external power is 220y, 
a.c., 8-phase, 60 cycle. Electric tacho- 
meter is 0 to 5,000 rpm. and a.c. ammeter 
is 0 to 2.5 amps. Adjustable gap panel is 
36 pole. Unit is 40 in. long, 30 in. high 
and 30 in. deep, and weight is 300 lb- 
AVIATION, Mar., '’45 



























Protected Type Motor.............4 

Rated 40 C rise, full-load continuous 
duty, with a 15 percent service factor, 
protected type motors” developed - Wy 
Crocker-Wheeler Div., Joshua Hendy Iron 
Works, Ampere, N. J., are available in 






























sizes up to and including the 284 fram 
There are no openings in frame or shielé 
above horizontal center line, and ventilit 
ing openings are shielded.— AVIATION 
Mar., ’45. 


Sequence The. 6. cis ece. se see 


New weld and sequence timer, known® 
type CR7503-F170, and made by ery? 
Electric Co., Schenectady, is designed j: 
providing various time and current - 
justments necessary for welding wa 
sections of air-hardenable steels. It - 
be used in combination with most of o 
pany’s spot-welding controls which ff 
clude phase-shift method of heat cone 
Operating from 230/460/575v. 60 “ 
control adjusts time of current fo ing 
its magnitude for preheating, W® 
grain refinement, and tempering. \'. 
adjustments control time for chilling Fe 
nugget, following weld and grain Ia 
ment periods. Control consists 0 |. 
time intervals, seven independent, 7 
adjusters, two pressure interval - ; 
one squeeze timer, and_ provision 
ena foot switch.—AVIATION, 
*45. 


AVIATION, March, # 









































ion-Skid Floor Plate .............-80 
New use for ‘‘4-way’’ non-skid floor 
nate is in its application to standard 
ransport chassis made by Factory Service 
o, Milwaukee, maker of Turner system 
mf materials handling. Floor plate (see 
photo) is welded flush with top of chassis 
n frame angles and is reinforced by two 
eavy angles on under side. Embossments 
rovide point contact with hot materials 
o eliminate warping of steel deck and to 
revent metal parts from slipping.—AVI- 
TION, Mar., '45. 


patel MBPOSIVES 2.0.0 0 os cece cc ccf tO 
Described as an improvement in coated 
brasives, ‘‘Durabonding”’ treatment, de- 
y Behr-Manning Div., Norton 

Y. Y., is stated to harden ad- 


} Mind less sensitive to humidity. Material 
valle s used in construction of fast running 
=". Melts, fiber combination disks, and cloth 
tach Mieadgets”.-AVIATION, Mar., ’45. 


meter 
ane] is 


a 


all Steel-Roughing Tools........82 


Tools ranging from % to % in. employ- 
hg grade 78C cemented carbide and de- 


ided by Carboloy Co., Detroit. Tools are 
yailable in five styles, and line consists of 
H. straight turning, L.H. straight turn- 
g,anR. H. and an L. H. 15-deg. angle 
ming, and square nose tools.—AVIA- 
ION, Mar., '45. 


ver-Lock Boring Bar.............83 


Designed for use without bushings or 
laptors and stated to require no clamps 
holders, new lever-lock boring bars 
anufactured by Robt. H. Clark Co., 
verly Hills, Calif., are available in sets 
four: *% x 5 in., % x 6 in., % x 7 in, 
@%x8 inch. Carbide bits in sizes for 
¢ with these bars are available. One 
gh speed threading bit and one boring 
are provided with bar. Lever-lock 
lds tool bit at right angle on one end 
d 15 deg. angle on other end. Replace- 
nt cutters are readily made from round 

m or high speed steel drill rod.— 
IATION, Mar., '45, 


REE eee 


Hewitt Rubber Corp., Buffalo, announces 
entrance into field of foam rubber 
hufacture postwar. New product is 
med Restfoam” and is projected for 
in luxury aircraft of the future.— 
IATION, Mar., '45, 





Electrical 
Appliances 


stic Terminal Block eecccceccce cOD 


eecribed as capable of withstanding 
rhe =e. insulation breakdown test, 
1g eerminal block developed by The 
einer Co., Los Angeles, is designed 
= a Screws through use of cam- 
pay ge element which bears against 
king fcuminals to be connected. Self- 
ts regan’ provides for snap-in con- 
ring ts ng manual release with levers 

Xen ification markers. No junc- 
r., 4 are required.—AVIATION, 


TATION, March, 1945 


Snap-Action Relay ...............-86 

Type 79XAX relay made by Struthers- 
Dunn, tInc., Philadelphia, has heen rede- 
signed to meet need for sensitive, easily 
adjustable snap-action relay, maker 
states. Design is described as assuring 
full normally closed and open contact 
pressures, eliminating erratic operations 
and varying contact resistance. Arma- 
ture almost completes it travel in either 
direction before contacts snap into new 
position, which permits, says maker, un- 
usually broad range of applications, in- 
cluding vacuum tube circuits, overcurrent 
protection, and pulsing circuits. Stand- 
ard adjustments, using 60 amp. turns in 
coil at approx. .02 w., results in contact 
pressures of 5 grams with contacts rated 
at 5 amp., 11b5v. a.c.; or 0.5 amp., 115v. 
d.c., nonconductive. Contact ratings up to 
10 amp., 115v. a.c. may be obtained with 
100 or more amp. turns and corresponding 
increase in power. Sensitivity of 0.005 w. 


with 30 amp. turns is obtainable with re- 
duced contact ratings and pressures, ac- 
cording to statement issued by manufac- 
turer.—AVIATION, Mar. ’'45. 


Signal Generator .................87 

Described as meeting broad require- 
ments of today’s testing, signal generator 
No. 704, made by Radio City Products Co., 
New York City, has range from 95 ke. to 
100 me. Fundamental frequencies are con- 
tinuously variable from 95 ke. to 25 me. 
in 5 bands. Calibration is stated to be 
accurate to 2 percent per band up to 
broadcast band and within 3 percent for 
high frequency bands. Model 704 has 
planetary drive condenser with direct 
reading calibration, and output can be 
modulated or unmodulated. Self-contained 
modulation is either 400-cyc. or 1,000-cyc. 
sine wave which modulates carrier. Either 
is available for external use.—AVIATION, 
Mar., ’45 








Torner PLAST-O-LOCK 


(Patent Applied For) 


10? 


on its NOT GO member! 


Here’s another first by Turner—a red plastic collet to more quickly identify the “not 
go” member of your plug gauges! Plast-O-Lock gauges are great time savers wherever 
they are used. 

Turner’s Plast-O-Lock (patent applied for) collet type plug gauges are not only 
easier to use but they will multiply the life of plug gauges many times. The reason for 
this is obvious. Because Plast-O-Lock features a collet of plastic, slotted and tapered 
to fit into the tapered end of a standard plastic handle, it is ible for the gauges to 
be held securely without their surfaces being scratched or burred, thereby allowing use 
of most of the gauge’s length. For example, as the “go” and “not go” ends are worn 
beyond allowed tolerances they are simply cut off, thus leaving an unused end ready 
for gauging. To illustrate further, if a boring no deeper than }4” is being checked, as 
many as 8 fresh gauging sections may be obtained from one standard length “go” 
gauge as furnished with , Sere Plast-O-Lock. This obviously eliminates the necessity 
of “ere used gauges. 














For full particulars about Plast-O-Lock gauges wire or write us today. 
oe 1, Moltiolis the life of the plug 4, ls easy to make length adius. 
. for end wrench. 


Collet will not mara lapped or 5, Plas-O-Lock si from 
3. Slee 5. (sore 650," “nee 


* 3, Used with plastic handle the 6, Red plastic ccllet for auick 
identification of “not go” 
members. 


gauge has a more sensitive feel 
In the hands of an inspector. 









YRAWER CSaineine Coompany 


2625 HILTON ROAD Sd ° ° . FERNDALE MICH 
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DELIVERY Fast delivery can be made on these Plast-O- 
Lock gauges as well as the following Turner 
gauges: ring, flush pin, snap and built up. 
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Der Gabelse hang Jeujel 


Der Gabelschwanz Teufel, “‘fork-tailed devil.” 
Named by German pilots who have been 
lucky enough to escape its wrath. Americans 
know it as the Lockheed P-38 Lightning 
—~one of the most efficient fighters 
the world has ever known. 


Japs know it, too. In the Pacific, it is probable 
that more enemy aircraft have been 
destroyed by the Lockheed Lightning than 
by any other American fighter. 

The 49th group alone has a record of 
more than 537 planes downed in combat. 


Lockheed builds other great planes for wat. 
The B-17, the Navy PV, a new Army fighter 
and the majestic Constellation. 
Each contributes to victory, and each is contributing 
to the peace when Lockheed will 
again build planes for commerce and for you. 


One of the most versatile of warplanes, Lightnings 
range far to protect heavy bombers— 
to photograph military positions. They can 
blast the,enemy with-machine guns 
and cannon, launch rockets, drop bombs 
or torpedoes, strafe and knock down attackers, 





LOOK TO itd cor LEADERSHIP 
Lockheed Aircraft Corporation, Burbank, California =e 


AVIATION, March, 























































Sparkplug Gap | PET Sete 
Setting two gaps at once on Aero, BG, 
Bendix, and Champion plugs, sparkplug 
gap-setting machine made by_ Durham 
Aircraft Service., Flushing, N. Y., is 
stated to feature speed and accuracy. 
After machine is set for gapping of par- 
ticular type plug, it will gap thousands, 
states maker, and only maintenance nec- 
essary is changing of feeler gages, due to 
wear.—AVIATION, Mar., ’45. 


Fuel Transfer Pump ...............89 

Romec Pump Co., Elyria, Ohio, has de- 
veloped new non-pulsating fuel transfer 
pump for use on heavy aircraft. No. RD- 
5530 has rated cap. of 900 gph. at 27.5v., 
14 in. hg. discharge pressure, 8 in. hg. in- 
ket suction, 14.5 amp. max. Ports are 
tapped 14% in. N.P.T. Combined with 
G.E. motor and Sprague radio noise filter, 
pump is designated Unit RD-6100. Motor 
is a reversible, continuous duty, shunt 
wound, and explosion proof type, rated at 
28 hp. at 2,500 rpm. and 24v. d.c. Unit 
weighs 13 lb. 12 0z2.—AVIATION, Mar., ’45. 


Aircraft Parts 
& Accessories 


EY WOODS bcc cc dente ice cece O@ 


_ Designed for remote-control aircraft 
installations, such as bomb bay doors, 
hew pneumatic solenoid selector valve for 
air, gas, or hydraulic fluid up to 1,500 
psi. max. pressure, is announced by Adel 
Precision Products Corp., Burbank, Calif. 
Valve measures 31% x 343 x 9 in., includ- 
ing handle. Current of 12 amp. at mo- 
ment of impulse automatically drops to 
holding pull of 0.2 amp. at 24v. d.c. Ports 
Provide for %-in. line sizes. Shaft enables 
manual operation in emergency. Elec- 
trical connections are for either 1- or 
2-wire, and ground circuits and terminal 
Posts have plastic caps.—AVIATION, 
Mar., 45, 


Flexible Tubing...................91 


' Rex-Flex’’ stainless steel flexible tub- 
made by Chicago Metal Hose Co., 
avintee SLOW available in 6-in. size for 

lation use, it is announced.—AVIA- 
TION, Mar., '45, 


mee Centred oo: >... ce... 92 


gatsigned for controlling flow of fuel, oil, 
eee ne, and steam, new type rotary split- 
jaan valve manufactured by Clarke 
stated ydraulics Co., Pasadena, Calif., is 
ity to to expand and contract in conform- 
can eee ars end temperatures. Two- 
eee el in % in. size operates under 
from oo Up to 1,000 lb. at temperatures 
Pringi gg 55 deg. to plus 160 deg. F. 
Wide ms es and features are adaptable to 
seges — of oF fe ps I aa anti de 

: » and line shut-o y s or 
‘xample.—AVIATION, + Ag aaa = 


AVIATION. March, 1945 
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Aircraft Temperature Regulator .. .93 


Employing principle of temperature gap 
formed by two electrical contacts in a 
mercury thermostat which control indi- 
vidual relays, ‘“‘Modutemp” temperature 
regulating unit for oil coolers, coolant 
radiators, and heating systems of aircraft, 
has been developed by Vapor Car Heating 
Co., Chicago. Contacts are set to meet 
temperature specifications and range of 
individual requirements. System may be 
specified to handle various sizes of mo- 
tors. Where hydraulic or pneumatic power 
is used, unit controls through operation of 
solenoid valves.—AVIATION, Mar., ’45 


Nut Type Switch..................94 

Acro Electric Co., Cleveland, has devel- 
oped nut-type switch with double break 
feature for panel mounting applications. 
Case is of cadmium plated brass with 
threaded sleeve #,-32, carrying two lock- 
nuts. Springs are of heat-treated beryl- 
lium and contacts silver. Switch is actu- 
ated with Bakelite plunger, and circuits 
are normally open or closed type. Rating 
is 15 amp. at 115v. a.c. Dia. is 4% in. 
Total air gap is .040-.060 in. Switch is and 16-24 oz. Pretravel is approx. + in., 
made in two pressure ranges of 10~15 oz. overtravel ¢ in.—AVIATION, Mar., °45. 























Ee LLS | R oO M Chromium Plated Gage Blocks are 


the basis of measurement for the close tolerances that are required to 
build the engines that power these giants of the air. 

To maintain their accuracies (to millionths of an inch) longer, each Ellstrom Gage 
Block’s gaging surface is chromium plated—this not only gives you longer wearing 
millionths in laboratories but also on production checking operations. 

If you are not familiar with the advantages of the Ellstrom Gage Block over the 
ordinary hard steel block and how they save you time and money by their longer 
resistance to wear, it will more than pay you to write today for our illustrated 
catalog and price list. 


DEARBORN GAGE CO. dextsons, wicnean 


(sini of Sromiume Pale Ufage looks 
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One of these 


Zephyr Angle Drills 
Ang e & will do the job! 





_ oa 
i~ 
i 





@ Write for latest Zephyr catalog of Angle Drills and other aircraft tools 
.. or order any Zephyr Angle Drill to test and compare in your plant. 


HIGH QUALITY PRECISION TOOLS 





ee ZEPHYR MANUFACTURING COMPANY 


Factory and Head Office: 201 Hindry Avenue, Inglewood, California 
Dealers located in all principal cities 
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Hose Clamps ......ccccsccesens,, 


Aircraft Standard Parts Co., Rockty 
Ill., is now producing ‘‘Aero Seal” jy 
clamps made of stainless steel in x 
M12, M16, and M20, with all nominal gp, 































from % through 4% in. to be availabp 
later. Stated to be lighter and thinner by 
stronger and more flexible, new mechazj. 
eally interlocked saddle is stated to elinj. 
nate welds.—AVIATION, Mar., ’45, 


Radio Range Orientator...........4 


Designed by A/S John R. Dean of ATC 
and further developed by Aviation Asso¢i. 
ates, Chicago, new type radio range or. 
entator and turn and heading computers 
described as giving pilot, instantly an 
aecurately, his bisector heading, drift cor. 
rections, heading to fly to reach neare 
beam leg when getting fade-out signa 
headings to fly during turn-around pn- 
cedure on each beam leg, ship-to-statin 


Desi 
Dougla 
jon p 
motor 
rical | 





bearing, and station-to-ship bearing. Fou 
arms can be set to coincide with pu 
lished beam bearings of particular radi 
range being flown, and four bisector head- 
ings are then automatically indicated 
Turn and heading computer is on revels 
side. Incorporated is a rotable disk wit 
index arrow and four sets of figures 0 
give readings.—AVIATION, Mar., '45 
. . . eles 
Airport Drainage Pipe...... ee ast 
Described as being able to withstal equip] 
crushing strength of 38,000 Ib. per 2“ IRM drive 
length, ‘‘Staminite’’ skip-pipe for airport tem,— 
drainage, manufactured by Robinson Clay 
Products Co., Akron, is shown in acco 
panying illustration supporting wheel ¢ 
3-24 bomber.—AVIATION, Mar., '45. 
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AVIATION, March, 1% 











re ydraulic Selector Valve......... .98 
Ockfony Reported as showing pressure drop or 
ul” nly 11 psi. at 342 gpm., new type of hy- 
raulic 4-way selector valve made by 
pacific Div., Bendix Aviation Corp., N. 
ollyweod, Calif., is radical in design, has 








in gj P 
1A sing 












lastic poppet valve elements, and has 
ored fluid passages which are oval. 
Weight is 0.86 Ib. “Altaire”’ valve AN- 
913-1 is available in % in. tube size, and 
, and % in. 4-way selector valves may 
niso be had. — AVIATION, Mar., ’45. 


ATM Angle Blower Drive..............-99 
ge or Designed for cabin heater drive in 
UuterieDouglas A-26, but having wide applica- 
ly anamtion possibilities, fractional hp. electric 
ft confmmotor drive unit manufactured by Elec- 


rical Engineering & Mfg. Corp., Los An- 


station 





Beles, is light weight continuous duty type 
2 hp. fan-cooled 7,000 rpm. motor 
quipped with right angle gear box and 
drive shaft. Unit is for use in 28v. sys- 
tem.—AVIATION, Mar., ’45. 


el Shallow-Depth RIGhO ss conveecisestel 


PB depth behind front of panel to 

fientt insulation barrier of new indicating 
at ie is lin. Manufactured by H. R. Kirk- 
re and Co., Morristown, N. J., “De Luxe” 
ate oe Unit is for single hole mount- 
: 8M a 1%s-in. dia. hole in panels up to 
oa —: nd is for 120v. service. Ex- 

- ig lip is o c A j 

thick AVIATION: feat type ,;; in. 


New Lubricant $6 oiqanerale satalekes en One 


tar nded with any good grade oil, Gibral- 
ing Co a entrate, made by Hood Refin- 
duce a ube ours, Pa., is stated to pro- 
and can ‘int which will not settle out 
described. be oXtracted by a filter. It is 
carbon . y preventing formation of hard 
pores ates is also said to penetrate metal 
a ders heat = £000 lubrication when cylin- 
fat up.—AVIATION, Mar., '45. 
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CONTROLLED QUALITY 
from the time of the arrival of 
raw material at Wyman- 
Gordon plants until the fin- 
ished forging is delivered ... 
every step constantly under 
scientific laboratory control 
...and behind every Wyman- 
Gordon forging stands the 
broadest and longest experi- 
ence in the industry. 


WYMAN-GORDON has the 
"know-how," the equipment, 
and the organization to make 
quality forgings, all the way 
from five to five hundred 
pounds. 


WYMAN RDON 


WORCESTER e MASSACHUSETTS 
HARVEY, ILLINOIS DETROIT, MICHIGAN 











If there 1s anything you nant— 


or something you don't 
want that other readers 
of this paper can supply 
—or use—advertise it in 


AVIATION’S 
MARKET PLACE 


AVIATION "CLASSIFIED" 
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®@ The HICKOK aircraft line includes electrical noid, 
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thermometers, radio compass indicators, pn-lik 
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tuning meters, ammeters, voltmeters, landing uitabi 
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indicators and shunts. * Noted for high pre- 
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cision and fine accuracy, HICKOK instruments, de 
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made for more than a third of a century, 


have always been held in highest esteem. 








TUNING METERS 





THERMOCOUPLE TYPE 


RADIO COMPASS INDICATOR 


THE HICKOK ELECTRICAL INSTRUMENT COMPANY 


ss 10525 DUPONT AVENUE, CLEVELAND 8, OHIO 
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w Type Collet Be ee a 
Addition of cup-point lug which pene- 
rates stock slightly, to serrated section 
f collet, is stated to provide additional 
olding power with less locking tension, 
mn new collect called ‘‘Super Grip , made 
y Sheffer Collet Co., Traverse City, Mich. 
ugs are usually set .010 to .15 in. above 
errations but can be adjusted or turned 
way completely without removing collet 
rom machine.—AVIATION, Mar., ’45. 





olishing Wheels. ....+eeseee0+---103 


“Norflex’’ is trade name of new solid 
nolishing wheels made by Norton Co., 
Torcester, Mass. Three types—cork res- 
noid, fiber resinoid, and resilient rubber 
meet special requirements of wide range 
f de-burring, finishing, and polishing op- 
rations. All types possess a relatively 
oft and flexible bond that imparts a cush- 
on-like action for removal of small 
amount of material. Fiber resinold bond 
is stated to provide fast cutting action 
ndapted to de-burring and polishing oper- 
tions. Resilient rubber bond wheels are 
uitable for lower speeds, and cork resin- 
pid bond may be used in precision polish- 
ng work in cylindrical, centerless, surface 
pnd internal grinders.—AVIATION, Mar., 
45, 











indexing Fixture .......00ee000.-+-104 


Built to mount readily on Clark or Wil- 
on hardness testing machines, new in- 
exing fixture for Jominy hardenability 
ars has been developed by Precision Sci- 
ntific Co., Chicago, in cooperation with 
. T. Ferguson of Notre Dame University. 
onsisting of heavy rigid base casting, in- 
flexing screw, and quick return mecha- 
hism, plug which supports fixture is hard- 






















ed and ground tool steel. It projects 
Pward through base casting and forms 
Mace against which diamond point 
esses against bar. Bronze half-nut is 
Stened to quick release lever engaging 
rew, Screw being released when test bar 
baches end of travel, and carriage re- 


ums to starti sition.— 
ar., '45, irting position.—AVIATION, 


djustable Counterbores, eecccccec 105 


en Mechanical Laboratory, New 
bstabl ty, announces counterbores ad- 
os cab 001 in. over range of approx. 
: ithe led “PML”, counterbores can be 
bature | 8ht or left hand. Adjustable 
rindin permits resetting after many 
ngle ne Regrinding is done at end of 
red con; on bench grinder, and any de- 
moved fa can be obtained. Bit can be 
unterb Tom holder while on machine. 
le in ores with desired pilots are avail- 
raight from 4 to 1 in., with either 
anks Steel tapered inter - changeable 
€ avail: eel, carbide tipped, or alloy bits 
able——AVIATION, Mar., ’45. 
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Piston Ring Inspector ............106 


Designed to automatically inspect true- 
ness of periphery and width of gap, elec- 
tronic piston ring inspector developed by 
Sheffield Corp., Dayton, Ohio, is described 
as eliminating human element. Procedure 
is to insert ring to be checked inside mas- 
ter ring which is placed on instrument 
table and rotated by power-driven roller. 
Gaging functions are performed by scan- 
ning beams of light directed onto photo- 
electric cells which energize electronic 
circuits to illuminate three signal lights. 
As ring revolves, one beam strikes periph- 
ery of ring. Clearance between it and 
master ring will result from any out-of- 
roundness, light falls on cell, and red sig- 
nal is actuated. Otherwise, green signal 
flashes at end of complete revolution, pro- 
vided width of gap is correct; or yellow 
signal will show if gap is undersize. Beam 
is interrupted by mechanical shutter at 
time gap is passing this point. Second 
beam scans width of gap, and third beam 
energizes another cell which flashes red 
light if width of gap is oversize. Instru- 


ment can be adjusted for various sizes, gap 
widths, ‘and tolerances. Inspection cycle 
is stated to be less than 4 sec. per piece. 
—AVIATION, Mar., ’45. 


Carbide Broaches................ 107 


Willey’s Carbide Tool Co., Detroit, an- 
nounces solid tungsten carbide broaches 
made of Willey’s metal, in dia. .250 to 1 
in. and moderate lengths.—AVIATION, 
Mar., ’45 


Clamped-On Tool Tips............108 


For heavy duty machining, tools having 
clamped-on and advanceable ‘“‘kenna- 
metal’ tips are available from Kenna- 
metal Inc., Latrobe, Pa. Tips have clamp- 
ing shelf along top of side opposite cutting 
edge, diamond ground on under side. 
When dull, tip is advanced and reground, 
a process which may be repeated many 
times. Tips are available in various 
grades, and tools in several styles and 
sizes.—AVIATION, Mar. ’45. 
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Carburetor 


The highly diversified na- 
ture of the equipment in 
Arnolt plants permits pro- 
duction of parts in large 
or small quantities at ex- 
tremely low cost. Our new 
brochure shows and de- 
scribes briefly these facili- 
ties and the type of work 
which we are now doing 
for prime contractors. 


Mixture Con- 
tro! Cover for 


Mail the Coupon for a FREE Copy Now! 
Please address Dept. 3A. 


















Fuel Line Assembly 
—bent to precise 
angles for speedy 
installation and fitted 
with forged stainless 
steel fixture. 















ARNOLT MOTOR COMPANY 


WARSAW, INDIANA 





Please send your new 16-page illustrated brochure, “‘Arnolt 
Manufacturing Facilities Available for Your Production.”’ 











Basic Research 
(Continued from page 115) 


if it is remembered that only a few 
years ago the design of an airfoil sec- 
tion was a relatively hit-or-miss prop- 
osition in which the eye of the designer 
a major part. At the present 
time, airfoils are designed to suit 
almost any given set of conditions. 
Shapes can be derived to suit any de- 
sired distribution of the pressure over 
the surface of the wings. In short, 
the airfoil can be tailored to suit the 
purpose of the airplane. 


played 


High-lift devices also have been 
studied, and the latest forms developed 
from these studies will be found on all 
types of present-day aircraft. Simi- 
larly, the best positions for taking in 
air at the leading edges of the wings 
has been investigated, this problem 
now being practically solved. 

Stability and ease of control are 
essentials of a first-rate airplane. 
That the deadly uncontrollable spin has 
been all but eliminated in modern air- 
craft designs can be attributed largely 
to the work of the Stability Research 
Division. Virtually every modern 
American airplane has been tested in 
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REFUELING 
WITH EASE AND.SAFETY 


IF you have not received a copy of this new book entitled 
“For the Airlines of Tomorrow," 
Systems for aircraft, please write for a copy today. It tells 
about the newest and latest developments in aircraft refueling 
which will facilitate the use of much larger cargo and passen- 
ger planes .. . because they can be refueled on schedule. 


RIO DE JANEIRO 


ASK FOR 
FREE 
BOOK 
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one or another of the NACA spin t : 
nels to determine spinning charac 
tistics and to improve controlla 
Many an experimental model, 
has shown a dangerous tendency , 
fall into tight spins, has undergoy 
minor changes in its control suriz: 
as a result of these tunnel tests. 
come out of the division’s laborators 
free of control bugs and safe. \yy 
the Air Forces now writing contr! 
ability and stability requirements jp, 
the specifications of new planes, ; 
importance of this aspect of NACA» 
search can hardly be exaggerated, 

As planes grow in size the impor 
ance of their ease of control also 3 
creases. Without the improvemen 
developed by NACA in this field, son 
of the largest planes of today would} 
as clumsy and awkward as a tr 
nawne. In the 7x on ft. a 
win controlled by a pilot, are pil 
through a full variety of aenj 
maneuvers. Devices developed jj 
NACA measure the force needed i 
the controls to bring the planes out dj 
maneuvers or to put them into ste 
dives, sharp banks, or rapid clink 
If the controls are heavy, alteration 
are made in the tail surfaces or in th 
wing control surfaces until the larg 
plane will handle with surprising ew 

On a long transoceanic flight, wher 
a pilot and co-pilot may share th 
controls for many hours, the ease ¢ 
handling may be far more than: 
convenience—may spell the survival ¢ 
the plane and its crew in areas of tut 
ulent air. It may mean that the pilos 
will be sufficiently rested to meet ti 
problems of landing on rough, recent!’ 
built fields at their combat-area des: 
nation. Fairchild’s new C-82 Packt! 
cargo plane went through all of tk 
division’s tests. 

In an endeavor to utilize the supe 
lative performance that could be + 
tained from the new low-drag airfoils 
the Structures Research Division tt 
vised a new method of riveting skin! 
the wing structure. Countersunk rive 
were formed in the outer surface 
the wing, and any small projections 
maining were machined off. Ii ti 
wing was then polished, the rivet hea 
disappeared i in the general finish of tit 
Ww ing. 

This method of riveting not oni 
made it possible to obtain an extreme! 
smooth surface, but the resulting | jut 
was extremely strong. When 4 * 
tion of a wing assembled with ¢ 
riveting was compressed in a le 


testing machine until it begat k 
buckle, the surface broke up " 
wrinkles, but not one of the coum 


sunk-head rivets was exposed. 
The method makes it possible for 
aircraft designer striving for the # 
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Spot welding operation — sealing 
compound between seam 





Applying sealer to faying 
surfaces of metal 
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N™ thanks to the development of Presstico Presstico Spot Weld Sealer is available in 


Spot Weld Sealer, you can quickly and flow-gun, brush-on, and spray-on types. It has 


easily obtain air, moisture, and waterproof been thoroughly tested and already is being 


seals between spot welded joints and seams. extensively used by the automobile, railroad, 


and refrigeration industries. 


This new sealing compound is applied to : aoa 2% ; 
: Developed by the Presstite Engineering 
the faying surfaces of the metal before weld- aya : 
; Company, for many years specialists in tlre 
ing. [t does not affect the strength of the weld, ; ; 

field of sealers, coatings, and adhesives, Press- 


has no e i / . 5 
s no corrosive effect upon the metal, and tico Spot Weld Sealers have a wide variety of 


retains high cohesive, adhesive, and sealing applications throughout all industry. It will 


of th properties throughout a wide range of tem- pay you to write to Presstite for full informa- 
peratures, It effectively prevents corrosion or tion on this, or any other industrial or com- 

t ont ae . we . ‘ 

aes rusting in the joint. mercial sealing problem. 


re 


4 j ott 
a set 


PRESSTITE ENGINEERING COMPANY 


3910 Chouteau Avenue « St. Louis 10, Missouri 


PRESSTITE 


[ Seatine Comeounas 
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SCREWS 


The emblem of supremacy in the air. signifies, too, the supremacy of the 





mechanical equipment that bears it up. Not only in the aircraft assem- 
blies, but in the plants and tools that make the equipment, ALLEN 


products contribute to record- performance. 


ALLENS have strength for set-ups with weld-like grip, not to be budged 
by shock-stresses or sustained vibration. Thread tolerances are held to 
a high Class 3 fit, for a high degree of frictional holding - power. . . 
Screws cold-drawn and “pressur-formd” of special-analysis ALLENOY 
steel, heat-treated under scientific controls. Hexagon sockets handily 
reached with Allen hex Keys in the hardest-to-get-at places. Adapted 


to high-speed assembling with power drivers. 


Allen Hollow Screws and “Tru-Ground” Dowel Pins sup- 
plied only through Industrial Distributors in all centers. 


THE ALLEN MANUFACTURING COMPANY 


HARTFORD, * ALLEN > eo ad ee ee 
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most in performance to obtain a degry 
of smoothness, in the surface of fy 
lage and wings, that has never bee 
feasible before. : 
So novel are the problems encoyy, 
ered in this research that, as a rule, ty 
available commercial instruments can Lea¢ 
be used directly only rarely, ang ,qmendust 
regularly becomes necessary to develijamo!*'S 
special equipment for the larger part qme"™! 
this work. As a result, the Structure 
Research Laboratory, which resemb\x: wey 
a large hangar, is filled with novel ay; 
unusual types of testing equipmen, 
Development and operation of each oy 
would form a complete story. 


Df agai 
probler 
pghting 
e coll 
mee 


















Mn ev 
vorld 





in the 
aining 





NACA laboratories have in the Das Cert 
yielded such results, and today ay wes 
“ _ “Bipen 





yielding secret, but spectacular, ney 
results, at low cost. As recently im 
1937 the total staff, from researif > * 
workers to maintenance personnel, wx poe 
only 446. Although vastly expandedyfme” *° 
meet war needs for speed and volun i stil 
operations are still highly efficient, y. 
doubtedly paying for themselves man 
times over in increased performance (i Te 
American planes. 

In a recent report, the Committ: 
summed up its wartime duties as {-fwith 
lows: the ea 

“The events of the past year, durin But 
which the United Nations have afithe pc 
sumed the offensive with the aid dP isc 
vastly increased air power, have iniM™ing k 
cated more clearly than ever the nece-Mnow a 
sity for continuous technical develop{iithe m, 
ment of aircraft. The need for nevfimbut te 
and improved types of combat airplanejiiicours¢ 
has been strikingly demonstrated bj™move: 
experience gained in the operation cijggwhich 
our aircraft in all corners of the glotefmwill c 
The military necessity for meeting timp wards 
best aircraft developed by the enenyfimveloci 
and for building new types for thegmlocity 
kind of warfare anticipated by ti the le 
High Command has confronted Amer flectis 
can aeronautical engineers. eltect, 

“In contact with the enemy in @ The 
parts of the world, new problems mis Corio 
be met by our flyers and, in turn, net angul 
requirements are imposed on i to th 
manufacturers. In some cases the neijgm'? th 
requirements eannot be met withodjm’tom 
extensive research and experiments throu 
tion. Sometimes, improvements ® Posite 


ndert 












—_—— 









































correct defects in, or to increase t is 
performance of, existing airplanes § “Th, 
equipment can quickly be found. at Fahy 
other times, a military requiremé Co 
demands the search for an entirely 1 whic] 
solution, unknown to the present 2" iy th 

“More rarely, the discovery the a fix 
enemy aircraft are in some teatul nies 
superior to American aircraft, demam upon 
urgent efforts to make up the (“Hp 


A rie 
ciency. Research problems #" 


through the expressed needs o HME .4: 
armed services for improved perio Bi iy. 
ance, or in some cases out of the Co comp 
mittee’s own experience and foresie” Ba cont; 


hemi 


AVIATION, March, *MBayy 








again, as the result of unanticipated 
oblems created by the enemy on the 
pghting fronts. All of these conditions, 
e committee’s staff must be prepared 
0 meet.” 

Leaders of the nation’s aeronautical 
idustry, military authorities, and 
thers who have watched NACA’s 
sowth, emphasize that the task of the 
Committee will not end with the war. 
hey say, in fact, that it may well play 
bn even greater part in a postwar 
yorld in which American supremacy 
in the air may be essential to main- 
aining the peace. 

Certainly, the future growth of the 
nation’s air transport system will de- 
pend in no small degree on studies 
ndertaken by the committee. Serv- 
ing as an impartial advisor to all manu- 
facturers, NACA will continue to be 
the research “midwife” at the birth 
of still better American planes. 


Tomorrow's Avigation 
(Continued from page 185) 


with the tangential velocity of P? on 
the earth, occupied by the mass. 

But a short time later, P? reaches 
the position q'. The space direction of 
P! is changed. However, the force hav- 
ing kept its space east direction, has 
now a component which tends to move 
the mass not toward x! (earth’s east) 
but to the left of this earth easterly 
course—to position K. To reach K, m 
moves from P! in the direction P1im, 
which corresponds with q'K, and m 
will continue to move to the left (to- 
wards the equator) until its linear 
velocity is equal to the tangential ve- 
locity of the earth. This movement to 
the left of the course due to the de- 
flective force Co, is known as Coriolis 
effect. 

The magnitude of the deflective force, 
Coriolis effect, is proportional to the 
angular velocity w, of the earth and 
to the speed, V, of the mass relative 
to the earth. This force is obtained 
Irom the direction of V by rotation 
through a right angle in a sense op- 
posite to the earth’s angular velocity. 

At latitude 1, where angular rotation 
=w sin 1, a=2wV sin lL. 

Therefore, Coriolis effect=f=2mwV 
sin 1. 

Coriolis force is a fictitious force 
Which is apparent only with reference 
to the earth and its coordinates. From 
a hxed position in space all masses 
Move in straight lines, unless acted 
upon by some external diverting force. 
oo. an observer in the northern 
oer ere, ‘ mass Moving in any di- 

"Sage subjected to no acceleration 
sate orn would describe a 
ei path as a result of the 

action to the right. (An ob- 
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server in the southern hen isphere 
would observe the mass moving to th 
left in a closed path). 

It can be shown that this path js » 
approximate circle, known as ineniy 
circle. The departure from a true ¢;. 
cle becomes greatest near the equator 
Since the apparent force depends upon 
the sine of the latitude, it has its mayj. 
mum effect at the poles and does ny 
exist at the equator. Also, as the equ. 
tion for Coriolis effect indicates, th 
force is directly proportional to the 
mass and its horizontal velocity. 

We are accustomed to regard veloc. 
ties and forces as occurring upon fy 
stationary surfaces. The vectors, my. 
der these conditions, are relatively sim. 
ple quantities. But it has been showp 
that what is apparently a single velo. 
ity or force is actually, due to th 
shape and rotation of the earth, a com 
bination of velocities and forces. Theg 
concealed terrestrial properties are re 
vealed only when proper frames of ret 
erence are selected for measuring the 
conditions. As has been noted, the 
earth is a gigantic gyroscope, and the 
phenomena of velocity and force ip 
stead of taking place upon a station 
ary plane, should be regarded as tak 
ing place upon a gyroscope of dimer 
sions and speed appropriate to those of 
the earth. 

It was demonstrated that a moving 
body, held to the earth by gravite 
tional acceleration g, and trying tr 
make good a course in the northem 
hemisphere, is always deflected to the 
right. Acceleration a, which produces 
this deflection, is at right angles to the 
course and also at right angles to grav: 
ity’s acceleration, g. The angle forme 
by the vector resultant of g plus ¢ 
and the vector g, measures the defle- 
tion. Since a = 2 w V sin I, the angle 
increases with V. 





m= Moving mass 

w = Earths angular velocity 

g = Gravitational acceleration 

iz? = Hypothetical precession 

c = Course desired 

c'= Course made good because 
of deflective acceleration 

a= Deflective acceleration oa 
Coriolis effect 





Fig. 6. Earth's gyroscopic effect on mong 
mass. 
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THE GUN’S IN 
A JAM—BUT THE PILOT'S NOT! 


@ A machine gun jammed in the midst of a dogfight could mean disaster for 


E WORD “KIDDE” AND THE KIDDE SEAL ARE TRADE-MARKS OF WALTER KIDDE & COMPANY, INC. 


plane and pilot. But the danger is quickly and easily averted. A push on a but- 
ton—or a pull on a handle—sends the Kidde Pneumatic Gun Charger inte 
action. In less than a second, the jam is cleared! 

This unusual device—developed by the engineers of Walter Kidde & Company, 
Inc.—is energized by compressed air or carbon dioxide, or by the plane’s regular 
hydraulic system. It is light in weight—can be operated by manual or solenoid 
control valves—and is built in models for 50-caliber machine guns and 20-mm. 
cannons. 

Interested manufacturers are invited to write for installation details of the 
Kidde Pneumatic Gun Charger—an outstanding development in 
the list of Kidde-engineered devices for successful combat, as well 


as for safer flight. Application data on request. 











alter Kidde & Company, Inc. - 140 Cedar Street - New York 6, N. Y. 
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The Will To Serve (4 Ability To Produce 
Cyali The POWER TO WIN ! 


Successful warfare—and successful manufactur- 
ing, too!—is waged by men who want to serve, and 
who have the ability and equipment to win. 





We here at Aircraft Mechanics, Inc., have served 
many major manufacturers as sub-contractors throughout the 
war period. As a result, each of us participating in the flow to 
war essential production lines of high tensile steel forgings and 
welded tubular assemblies, has become skilled in his job. 
Each, also, has learned how to cooperate with the other work- 
er so that a high standard of efficiency is gained. 


Thus, we can offer any manufacturer a sub-contracting serv- 
ice which provides the goods ordered at the time 
specified, and at an economical cost. Write us, now, 
and full particulars regarding our ability to serve 
you, too, will be sent you immediately. 
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sion can occur. Instead then, the gyro 
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The deflective acceleration could, 
regarded as a function of the preca. 
sional effect of a gyroscope. If a pigg 
be cut from the earth along the play 
of a parallel north of m’s location an 
along the plane of a parallel south ¢ 
the location, a gyroscope is created 9 
which the N-S axis of the earth ig th 
spin axis (Fig. 6). Let a plane zz) 
passed through what would be th 
meridian of m’s location. The course gf 
m can be represented by c (the WE 
component of the course.) An equiy,. 
lent to gravitational acceleration, 4, 
acting toward the axis, is assumed ty 
hold m on the gyroscope’s surface 

Since V, the velocity of m, gives} 
a greater total velocity than the linex 
velocity of the earth, there is an aim 
celeration and therefore a force and, 
couple acting in the direction ¢c. Th 
couple acts at right angles to the plan 
z-z and lies in the plane of m’s latitué 
The couple acting on the gyroscoy 
should cause it to precess in the dire. 
tion P, in the plane z-z. But the magn: 
tude of the couple is so small, comparei 
to the gyroscope-earth, that no preces 


scope can be said to resist precession 
The direction of the resistance being 
opposite to the direction of precession, 
it must lie in the plane z-z and bei 
the direction and amount determined hy 
acceleration a. This is the deflective a. 
celeration, known as Coriolis effect anf 
has the properties previously describel 
The mass m, responding to acceleration 
tends to be forced away from the é 
rection of precession, that is, to th 
right of c in the northern hemispher 
Asa result, the course is deflected from 
c to c’, and the greater the velocity 
the greater the deflection away frome 
The nature of the physical worlds 
complicated and is manifested in subtle 
as well as awesome fashion. Euclidiat 
geometry and Newtonian physics omt 
were the principal instruments iff 
studying the mysteries of space. The 
can no longer provide frames of tt 
erence for modern research or meetél 
postwar engineering demands. 
Scientists have demonstrated thei 
accuracy of a “straight line is the sho 
est distance between two points.” MW 
dern man, seeking to circumvent 
temporalness by not only reduci 
space, but perhaps by condensing tif 
may relegate even great circle rout 
to mere historical significance as ™ 
supplants them with trajectories wilt 
consider nature’s many forces. | 
What science may ultimately rev 
are dimensions so vast, that human pt 
occupation with the task of enc 
passing them may redirect all those 
ergies and lives, now given to winns 
today’s limited space and materials ; 
the discovery of more inclusive ¥ 
tems of mensuration and values. 
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UNDER THE SHADOW OF THEIR WINGS 
OUR LAND SHALL DWELL SECURE. — 


COPYRIGHT 1944— GENERAL CABLE CORPORATION 


Gf" tribute to the courage and the consecrated skill of the fighting fliers of the 
A.A. F., this war plant poster is gratefully dedicated to those who daily 
risk their lives that America may be preserved. 


ENERAL CABLE CORPORATION 

















There’s hardly a plane that flies — bomber, fighter, 
trainer, transport — that isn’t protected with Klixon 
Circuit Breakers. The reason for this widespread ac- 
ceptance... complete, reliable electrical circuit pro- 
tection no matter what the flying conditions. 


Compact, lightweight, Klixon Breakers promptly trip- 
out the circuit should a short or a sustained overload 
endanger the electrical system. Once the trouble is 
remedied, the pilot re-establishes the circuit by 
merely pushing a button or snapping a switch. Klixon 


SPENCER THERMOSTAT COMPANY, ATTLEBORO, MASS. 


KLIXON Sy Aircraft Circuit Breakers 





“Push-Pull” Breaker — one of 
the many types of Klixon Break 
ers used on all types of aircraft 
Pull feature permits opening of 
circuit manually at breaker for 
de-energizing circuit for service 
work. Ratings of 5-50 amps 
Other types available through 
200 amps. 



























Circuit Breakers withstand shorts, vibration, motidl 
and altitude regardless of the position of mounting 
And although they are extremely sensitive to ové 
loads, they’re unaffected by harmless momeni 
overloads. 


Klixon Aircraft Circuit Breakers are available in 
types ... switch, push-pull, indicating, remote 
trol, automatic reset and others. Write for bulleti 
containing sizes, weights, dimensions and perio 
ance characteristics. 
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Put your plans for peacetime 
products through the 


Mate g-yoope 


find the 
“FASTENING BUGS” NOW 
avoid 
COSTLY CHANGES LATER 


INS of the “Par-Ka-Scope” is the eagle eye of a Parker- 
alon Assembly Engineer. He can help you focus on the 
astening bugs” that usually hide out until you are all 
tup for production, then start running up costs. 





E”BUGS” may be needless tapping, slow bolt-and-nut 
sembly, costly inserts in plastics that slow up molding, 








m@yeting in hard-to-reach places. Whatever they are, he’ll 
lp you find them now, when a changeover to the 
ort-cut fastening method ... with P-K Self-tap- 











ping Screws... requires only a little pencil work. 


SAVINGS OF 30% to 50% are the common experience 
of thousands of manufacturers who have adopted this 
short cut method of assembling metals or plastics. 


THE P-K ASSEMBLY ENGINEER’S advice is unbiased. 
He'll recommend only the best Self-tapping Screw for 
the job — Parker-Kalon makes all types. Tell us when 
you’d like him to call, or send details of fastening jobs 
for recommendations. 
















© THIS MANUFACTURER FOUND A MILLION “TAPPING BUGS”... FIND YOURS NOW! 


By switching to P-K Type “U” Drive Screws in assembly of Hexacon Soldering 
Irons, the Hexacon Electric Co., Roselle, N. J., eliminated a million tapping 
operations a year formerly needed for machine screws. Time saving is more 
than 25%. Fastening is better, stronger than when machine screws (and before 
that, taper pins) were used. 


_ In application (B), the heads of the Type “U” P-K Screws are ground off after 
_ they are driven, making a permanent, tamper-proof fastening. 









LOLS ET EN A MAR Bie Bye 


GET THIS GUIDE—IT’S FREE 


meal The P-K “Users’ Guide” de- 
PARKER-KALON scribes all types of Parker- 

F TAPPING SCREWS Kalon Self-tapping Screws, 
and tells where and how to 
use them. Arranged so you 
can find the facts you need 
quickly. Write for it. Parker- 
Kalon Corp., 208 Varick St, 
New York 14, N. Y. 
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Quality-Controlled 
SELF-TAPPING SCREWS 
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DESIGN FOR POST-WAR? 
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Rockefeller Center, 630 Fifth Avenue, New York 20, N. Y. 


be produced at a 


price everyone 


can afford? 


M* USE of planes in the future de- 
pends on the popularity of safe, 
high-quality planes at low prices. 


Both the price and safety of a plane very 
much depend on its instruments. 


U. S. Time is now engaged in mass pro- 
duction of the most complicated precision 


instruments for many implements of war. 


U. S. Time production accuracy travels in 
complicated torpedo mechanisms, works 


in the fire control of guns on battleships 





and destroyers, helps guide most of our 
fighters and bombers . . . from the fastest 
to the biggest. 


The technical “know-how” which has 
made U.S. Time. . . world’s largest 
peacetime watchmakers . . . the largest 
precision instrument makers in our in- 
dustry, will be available to mass produce 
high-quality aircraft instruments at low 


prices for private post-war planes. 
* * . 


We would like to be of service to you. 


The Army-Navy E flags have been awarded to two of 
our plants at Waterbury and Middlebury, Connecticut. 
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RANULATIONS of Tenite are used by Pan 

American World Airways to blast carbon 
from pistons. Blown at high pressure in sand- 
blastiig equipment, the pellets knock carbon 
from piston sides and ring grooves and give the 
metal a polish without abrasion. ° 


By the addition of Tenite pellets to the clover 
seed, wheat, or cracked corn particles previously 
used alone, blasting time may be cut in half. 
The grain particles absorb the oily smudge from 
the pellets and, when reduced to a flour, pass 
out of the exhaust. Tenite, by virtue of its ex- 
treme, toughness, does not become pulverized 
from the force of blasting; and only four to five 
ounces of Tenite pellets in a charge are con- 
sumed per blasting hour. 

Except that they are smaller, the pellets re- 
semble those supplied to the industry for the 
molding and extrusion of many nationally 
known products. Information on Tenite and 
its uses may be obtained by writing to the 


TENNESSEE EASTMAN CORPORATION 
(Subsidiary of Eastman Kodak Company ) 


KINGSPORT, TENNESSEE 


. . 





TENITE 2. cient 





Pan Americ: 
Uses Tenite 


To Blast Carbo 
From Pistons 






























The Tale of a 
SHIRT with WINGS 















The outstanding service of Reeves Army Twill in @ It.spent two weeks in Cairo, traveled to Bombay 
wartime is dramatically told in the diary of a shirt and then to an airdrome east of Calcutta. 

which belonged to an officer of the Army Air Force. @ For the next six months, the shirt was laundered 
This story speaks volumes for Reeves Army Twill after each wearing which was particularly hard 
for the shirt which is three years old has seen the on it because the Indians didn’t use soap. 

world, and still makes a presentable appearance after @ It flew all the way back from India to America 
having been laundered over fifty times under all and is still in wearable condition with a high ten- 


. “i sile strength which compares favorably with that 
kinds of adverse conditions. of many fabrics when they are new. 


_ @ It spent the summer of 1942 in Washington, D.C. “9: : 
where it was laundered many times at regular Reeves Army Twill is one of the Reeves Fabric 


commercial laundries. Group, all of which have been invasion-tested, and 
@ In March 1943 it went to Tripolitania where it —_ destined to do an outstanding peneerans job 
was washed by Arabs. in work clothes and sportswear. For further infor- 
© In Sfax and Sousse, Tunisia, it was laundered by mation regarding the post-war uses of these fab- 
French and Italian women. rics, write to our New York office or to any of our 


@ February 1944 saw this shirt on board a British representatives. SPINNING 
Troop Transport in the Mediterranean where it WEAVING 
was washed by Indian bearers. Esaue 


FINISHING 
THE REEVES FABRIC GROUP INCLUDES: Reeves Army Twill 


Glengarrie Poplin * Reeveking Gabardine * Byrd Cloth 
Marine Herringbone * Mountain Cloth * Warrior Twill 


Wils Wil, reemvile, S.C. and Woodruff, $.¢. REEVES BROTH ERS, INC. 


Finishing to., $ 7 
————~ =e 88 54 WORTH STREET + NEW YORK 13,N. Y. 
Representatives in Atlanta * Boston * Chicago * Dallas * Los Angeles * Philadelphia * St. Louis * Montreal * Toronto 
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CORPORATION 
DETROIT 6, MICHIGAN 





FOR 


OUTPUT AT 
LOWER COST 


There is no substi- 
tute for Ex-Cell-O’s 
wide experience 
in designing and 
building special 
_ machines! 


OU have a substantial back- 
ground of experience to draw 
from when you bring to Ex-Cell-O 
your problem in the precision machin- 
ing of metal parts on a high produc- 
tion basis. The more economical 
production of accurate metal parts 
necessitates single-purpose machines 
of improved efficiency, capable of 
giving greater output and reducing 
unit cost. For years Ex-Cell-O has 
been an acknowledged leader in the 
field of special-purpose machines... 
precision machines with exclusive 
features that represent the utmost in 
accuracy, production, operating ease, 
rigidity, and durability. Every special 
machine made by Ex-Cell-O is de- 
signed to give the most practical 
results on the job for which it is built 
—improvement in work quality, direct? 
savings in time and money, and maxi- 
mum service in the machine itself. 


This is why you should utilize 
Ex-Cell-O’s experienced engineer- 
ing and manufacturing facilities. 
Ex-Cell-O has representatives in all 
principal manufacturing centers. Con- 
sult the one nearest you, or write 


to Ex-Cell-O Head Office in Detroit. 


EX-CELL-0 


“| 

; 

“name, company, address 
ell. C 


Oakman Boulevard, Det 
















On this Ex-Cell-O special- 
purpose machine, aircraft 
crankcase sub-assembly of 
aluminum alloy is precision 
machined automatically ex- 
cept for loading and unload- 
ing. Part is loaded from top 
over center post fo assure 
rigidity. ‘‘Start Cycle’’ button 
is pressed, and machine drills, 
reams, spot-faces and cham- 
fers 16 stud holes in each of 14 
deck pads (total of 224 holes, 
two operations per hole), then 
stops, ready for operator to 
unload and repeat the cycle. 
This part was formerly ma- 
chined one bank at a time. Now, with 
this Ex-Cell-O machine, handling and 
operation time is exactly one-half 
what it was; error between banks of 
holes, radially and vertically (due to 
reloading of part), is eliminated; also, 
by one machine only now being re- 
quired for the job, floor space is saved. 





Increased pro- 
duction attained 
in precision. ma- 
chining this air- 
craft’ crankcase 
on Ex-Cell-O 
special-purpose 
machine. 





























_ ExCell-O precision four-way drilling 
and reaming machine with automatic 
_ seven-station index fixture. 



















f you do not now receive Ex-Cell- 
SOL TIPS, devoted to pr 
and speed in production, send 
ess and posi- 
, 1200 
it 6. 


tion to Ex- 


orporatic 


5 i Ee stay . ee 





| >, SS of makes Special Multiple Way-Type Precision Boring Machines « Special Multiple 
Precision Drilling Machines + Precision Thread Grinding, Boring and Lapping Machines 
Broaches and Broach Sharpening Machines « Hydraulic Power Units + Grinding Spindles + Drill Jig 


Bushings + Continental Cutting Tools - Tool Grinders + Fuel Injection Equipment + R. R. Pins and 
Bushings + Pure-Pak Paper Milk Bottle Machines + Aircraft and Miscellaneous Production Parts 


AL 


TATI 









AVIATION, March, # 





SPRINGS 





HERE’S many a mechanism today doing We have seen this in mechanical develop- 

a better job—longer—because of spe- mentsof the past. The unparalleled demands of 
ized engineering principles applied to the this war have demonstrated it to a remarkable 
ings. Automatic mechanical action calls for degree. Improvements and new devices to 
ings with the PEP to produce continued re- come will benefit from just such knowledge. 
itive action, and the POWER to perform 
edesired function. Only sound: engineering 
l provide both for individual performance 
quirements. 


From‘now on, make sure you get the best 
mechanical action by using Barnes-made 
springs with Engineered Pep and Power. 








ALLACE BARNES COMPANY Bison cy ssscciats seme conronaricn 
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Paci = take aie roa shit By petite: ahead of the snow ee 
fall, these specialized units assure useable runways - 
during the storm—and quicker recovery after the storm. 





















i? Positive traction, which fully utilizes sro 2 motor i. 
be power, is the unique Walter feature which makes this ie 
_ performance possible. In the exclusive Walter Four- “Fighter clears of a2 Ec Wee. ur plic 
hs Point Positive Drive, three automatic locking differen- CLEANER—1 tears a 28 flow of ie 
é: tials proportion power to FOUR driving wheels accord- in-one run, maintains close contact v with * ‘ 
ie ee ing to their traction at any instant. Full horsepower i is runway surface through hydraulically- : - 
i utilized in driving Walter Snow Fighters on snow and controlled plowing equipment. can 

slippery surfaces—none is wasted on wheel-spinning, : : 

slipping and stalling, common failings of omer drive SAFER—High-Speed plowing throws 

units. snow far to the side to eliminate dan- 


In battling the heavy blizzards of this severe winter, gerous snow banks. 


Walter Snow Fighters have again proved their superi- 
ority at American and Canadian airports. 


. WALTER MOTOR TRUCK COMPANY 


1001-19 IRVING AVENUE, RIDGEWOOD 27, QUEENS, LONG ISLAND, NEW YORK Ww . P T Ke R 


SNOW FIGHTERS 
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YOUR OWN USE of the 
Browning Signal System may 
be quite different from the job 
ithas performed so successful- 
ly since before Pearl Harbor: 
detection of intruders. 


It you will read the illustrated folder 
which describes this unique ap- 
plication of a balanced electronic 
circuit, you will be stimulated to 
visualizing other uses to which you 
can put it. 





While we are spending every man- 
hour available on war production, 
we have jotted down in our lab 
notebooks certain interesting im- 
provements we want to make in the 
Signal System. We'd like to add to 
notes whatever thoughts you 

have on the subject. Your own ap- 
plication may call for entirely 
erent design plans, and we want 
to be able to offer exactly what you 
will want in the Browning Signal 
System, Get the booklet today, or, 
if you already have it, tell us now 
you want in this System. 





Browning Laboratories, Inc. 

750 Main Street r 
Winchester, Mass. 

_ Gentlemen: 


l already have your folder. Here are the new uses to which | might put Browning Signal 
Systems, together with notes on what | would like to see built ints them 






































NAME 





TITLE_ 





COMPANY. 





ADDRESS 








Browning Laboratories, Inc. 
750 Main Street 
Winchester, Mass. 


Gentlemen: 


I want to learn more about your Signal System as it exists today. Please send 
your folder to: 


NAME 





yo ee Re a, Ce eee 2) 
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Actual photo of a Gulf Service Engineer (left) consulting with Fore- 





man in plant of prominent Texas aircraft engine manufacturer on 
cutting oil requirements for milling master connecting rods. 
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“With soluble oil, average production on 
this profile miller was 16 master connecting 
rods per shift,” says this Foreman. “With 
Gulf L. S. Base and Gulf Cut-Aid, we were 
able to step up the feed, which resulted in 
a production increase of 7 rods a shift—and 
smoother milling with Gulf Cutting Oils 
helped us eliminate burring and filing.” 


Again and again, on the most exacting 
war assignments, Gulf Cutting Oils have 
made outstanding improvements in pro- 


INDUSTRIAL 


duction and tool life. Here’s the important 
reason: Every Gulf Cutting Oil has specific 
properties which insure better performance 
on certain types of machining jobs! 


It will pay every machine shop to learn 
the full possibilities of Gulf’s production- 
proven cutting oils. Call in a Gulf Service 
Engineer today and let him show you how 
they can help you with your machining 
problems. Write, wire, or phone your 
nearest Gulf office. 


GULF OIL CORPORATION ° GULF REFINING COMPANY 





LUBRICATION 


Division Sales Offices: 


Boston * New York - Philadelphia - Pittsburgh ° Atianta 


New Orleans + Houston ° Louisville - Toledo 
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DISTRICT ENGINEERING OFFI€ES: ATLANTA 
DALLAS . DENVER . DETROIT . HARTFORD 


NEW YORK . PITTSBURGH. ST LOUIS 
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IN anew, 
simplified design 


The new, simplified construction of the Struthers- 
Dunn Type 79XAX Sensitive Snap-Action Relay 
-makes it particularly suitable for a wide range of 
‘ applications because of its ease of adjustment. Snap- 
action design assures full normally-closed and 
normally-open contact pressures. Erratic operations 
and varying contact resistance encountered with 
ordinary sensitive relays, due to slowly changing coil 
flux balancing armature spring tension, are eliminated. 


The armature of the 79XAX almost completes its | 
travel in either direction before the contacts snap | 
into the new position. This feature permits an 
unusually broad range of use from vacuum tube cir- 
cuits, to overcurrent protection, pulsing circuits, and 

jobs where extremely close differential or extreme 
sensitivity of operation is required. | 


The standard adjustment using 60 ampere turns in 
the coil at approximately .02 watts results in contact 
pressures of 5 grams with contacts rated 5 amperes, 
115 volts a-c; or 0.5 amperes, 115 volts d-c, non- 
inductive. Contact ratings up to 10 amperes, 115 
volts a-c may be obtained with 100 or more ampere 
turns and a corresponding increase in power. A sen- 
sitivity of 0.005 watts, with 30 ampere turns, is 
obtainable with reduced contact pressures and rat- 
ings, and at an increase in price of the unit. 


STRUTHERS-DUNN INCORPORATED 
1321 ARCH STREET, PHILADELPHIA 7, PA. 


THERS-DUNN 





+ BALTIMORE - BOSTON . BUFFALO . CHICAGO . CINCINNATI . CLEVELAND 


INDIANAPOLIS « LOS ANGELES « MINNEAPOLIS « MONTREAL 


* SAN FRANCISCO. SEATTLE SYRACUSE »« TORONTO ./. WASHINGTON 
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FOR THREE REASONS: 


1. The full engagement of Unionair’s engineering and production 










facilities during the war in turning out electrical assemblies for air- 
craft has given its organization highly specialized knowledge in 
this field. 


2. Unionair’s insistence on its single responsibility in producing 
these units has created new high standards in quality. 


3. Specialization has resulted in economies in production. 


These three factors will also be applied by Unionair to production 
of complete electrical systems for light planes. 





ASSEMBLIES 

i MADE TO 
CUSTOMERS’ 
SPECIFICATIONS” 





J 








Electrical Assemblies — Hydraulic Fittings — Conduit Fittings — Junction Boxes 


UNION; See CRAFT PRODUCTS CORP., NEW YORE 
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TOMORROW'S 
MACHINES! 


A new era in the transmission of power is 
promised American industry after the war. Today, on 
the production lines and in the experimental laborato- 
ries of Foote Bros. are new developments that mark a 
major advance in the economical transmission of power. 
These developments include; 


© Aircraft gears produced in amazing quantities to power 
the giant Pratt-W hitney engines. 

e “A-Q” (aircraft-quality) gears for other applications 
requiring high speed, light weight or greater efficiency. 

e Hardened and ground parts for a multitude of uses 
where precision is important. 


© Speed reducers of revolutionary design in a range of 
sizes, ratios and types to meet every need. 


© Aircraft devices, precision built, embodying the char- 
acteristics of light weight and sturdy reliability. 


No matter what your requirements in the needs for 
power transmission equipment, Foote Bros. can aid 
you. Why not call on the engineers of one of America’s 
largest and oldest makers of gears, speed reducers and 
transmission drives to help solve your problems? 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. G, 5225 S. Western Boulevard ¢ Chicago 9, Illinois 


rel geleita-fe) Actuators—small pack- Foote Bros. produces com- 


o , : “A | 
“ 


today forthe exacting de- ages of power—that pact reduction units to - 

uloliloh No) Mollgagoham-tale flatts simplify the handling of meet special applica This giant speed reducer 6 feet 
Will @ssure greater modern airplanes may tions. This unit was de- high is from the complete Foote 
efficiency Nalmasloiaallal-x avon Z-Ro Lao} of olilaol ilela lin fe) signed for use with radar Bros. line which includes a 
Propned for postwar Zolian ololthv dela oliclat; Forel) olaut-tahi ale [Mime lale lol MiP 4-5 lao Mae hi les; 


ToMmsal-1-3at-BA-1@ aeeol o} olilaenilola 


opy~ f this infor 
: us ad ive produc tf engi 
= ath ; ae) é j 


yeors will be 


Bolten Lower Tiasiaioan wu Thwwugh Pol, p00 Co / a ci ae 
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BY J. FRED HENRY 





Publisher of “Skyways” tells how Bell Aircraft developed a method for forming plastic 
cabin tops for military fighters that eliminates surface defects and improves visibility. 


ae 





“DELL AIRCRAFT has made an 

impressive record in developing 
new methods—not only for improving 
the fighting performance of our war 
planes but also for developing many in- 
novations which have greatly ’speeded 
up production. One outstanding ex- 
ample is Bell Aircraft’s patented ma- 
chine for molding its transparent plas- 
tic cabin tops and canopies. 


“Before 1940, these cabin tops and 
hatches were made by manual meth- 
ods, too slow for the tempo of sched- 
uled war production. Four men had 
to pull a sheet of hot plastic over a 
cotton covered form. It took time, and 
impressions from the cloth sometimes 














The patented “Rocking Chair” method was used to form the plastic cabin tops on these P-63 Kingcobras, 
shown here as they are being prepared for fly-away delivery to Russia over the Northern Route. 


appre: in the canopy, impairing 
clear vision. 

“One day it was discovered that if 
there was controlled, constant move- 
ment between the plastic sheet and 
the mold form, many of these defects 
could be eliminated. 

“Utilizing this principle, Bell Air- 
craft engineers invented, and patented, 
a stretch-forming machine which keeps 
the hot rubbery thermoplastic in con- 
stant motion—rocking the form until 
the sheet of material has reached its 
proper contour and cooled to its final 
sliape. 

“This ingenious mechanical ‘rock- 
ing chair’ turns out plastic cabin tops 


MEMBER AIRCRAFT WAR PRODUCTION COUNCIL...EAST COAST, INC. 





PACEMAKER OF AVIATION PROGRESS 


© Bell Aircraft Corporation 
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Airacobra (P-39) and Kingcobra ( P-63 )—Fighta 
Airacomet— America’s First Jet Propelled Plant 


Flexible Gun Mounts and other ordnance materith 








* 












which are not only accurate in fom 
but also of greatly improved optic 
quality. By the patented Bell Aircral 
method a finished clear top comes of 
the ‘stretcher’ every seven minutesand 
two girls are the sole operators, 

“They say that necessity is th 
mother of invention. During this wa, 
Bell engineers have developed mam 
other time and _labor-saving ides 
which, like the patented ‘rocki 
chair’ have Sahat advance aeronall 
ical science by decades, making po 
sible improved manufacturing meth 
ods not only for war but for peat 
time production as well.” 


* Buy War Bonds and Speed Victory 


NIAGARA FRONTIER DIVISION 
Buffalo and Niagara Falls, N. Y. 


The Bell Helicopter 


ORDNANCE DIVISION 
Burlington, Vt. 


GEORGIA DIVISION 
Marietta, Ga. 
B-29 Boeing Designed Superfortress 


AVIATION, March, 





AVIATION, Mareh, 1945 


% 4 


ey 2 OMISION 


RAINED, experienced, resourceful pro- 

duction men—a spacious, well-lighted, 
thoroughly modern plant—up-to-the-minute 
equipment—that’s the Acme setup and it 
goes far toward explaining why Acme does 
a superior job. 


We're proud of Acme people, Acme plants, 
Acme equipment; and we've told you about 
them in a new book you'll enjoy reading, 
called Acme for Action. Brief, factual, illus- 
trated with some 150 photographs, this book 





v1 re's a Book abou a ee 


THE RIGHT MEN- 
IN THE RIGHT PLANT= 
WITH THE RIGHT EQUIPMENT 


and the Right Answers for YOU! 




















will really acquaint you with the men who 
make Acme products and the place where 
those products are turned out. 


Whether you need Acme Aluminum Alloy 
Permanent Mold castings—or dies, jigs, 
patterns—special tools for new or unusual 
jobs—or general engineering or production 
advice and suggestions—Acme men can find 
the right answer to your problem. Write 
today for Acme for Action, and your copy will 
be promptly forwarded. 
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I SPACE requirements dictate a smallrelay 1. 


—and service conditions a powerful one... 
here’s the relay to fit your needs. It’s the 
Automatic Electric Class “S’’ Relay—tiny in 
size, light in weight, but dependable and 9 
packed with power. 


Class ‘“‘S’”” Relays have been designed espe- 3: 
cially to meet the exacting conditions of serv- 
ice on fast, modern aircraft. They offer a 
combination of features never before found 
on any relay, large or small. For example: 





Vibration-resistance is not just “added on"’—it’s 
designed right into Class “‘S’’ Relays. And they 
withstand with a large margin of safety the most 
rigorous operating tests of the Signal Corps and 
the Air Forces. 


. A unique spring design provides high contact 


pressure within small space limits. 


An added assurance of reliability is provided by 
twin contacts. 


. The new type of pin-pivoted armature with full 


length bearing provides the Class ‘‘S” Relay 
with exceptionally long life even under the 
toughest conditions. 


The Automatic Electric Catalog gives full details. Write for your copy. 


ZLIZO 


AND OTHER CONTROL DEVICES 


AUTOMATIC 


FE tee: 7 Ee 

























Wherever American planes 
go, Amphenol products go 
with them—even into the 
upper stratosphere where 
severest conditions are ex- 
perienced. They may be 
A-N or British connectors, 
perhaps cable assemblies, 
perhaps synthetic conduit, 
or the aristocrat of elec- 
trical wiring—RG Cable 
and U.H.F. connectors. In 
many planes you will find 
them all. 


* 


AMPHENOSL 





Some types are available 
for work in pressurized 
quarters, others where ex- 
plosion-proofing is vital. 
There are some that are 
used because they can 
stand contact with oil, or 
acid or water. Regardless 
of where you find them, 
Amphenol products have 
earned the right to be there 
by passing every required 
test and by performance on 
rhany a firing line. 


AMERICAN PHENOLIC CORPORATION 


Chicago 50, Illinois 


In Canada—Amphenol, Limited—Toronto 


Connectors (A-N, British, U.H.F.) Cable Assemblies e Con- 


duit, U.H.F. Cable e Radio Parts e Plastics for Industry 
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The FIRST Aircraft 
to Win Al 


AF “Yellow Dot” 


First to receive 
First to get 0" NAVY “Approved List” 








For Use In 
Everythi 
ything from Fighters to “Flyi 
ng Box Cars’ 





It’s the So ad 
uth Wind 
Faber 906-A. This i 
noe “iJ a is is the first aircraft heater to g 
d “Yellow Dot’”—the on y heater found to com : i “e on 
ith the A 
ply Army Att 








Forces wi 
interization a 
st is the first sain as. Se 
is er t ore, . 
EE oe two firsts added vi on the Navy cae Wind 906-A (wit 
” > — (0) ° 
three hon -A the first ai tics Admini : 
ors. aircraft heater in hi ena approval 
istory to have wo | 
ron cl 
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| Heater in History 


ll Three Approvals ... 





Five Great Advantages of the Triple-Approved 
South Wind 906-A 





1. “Accelerating Flow,” brought about by the 
unique spiral shape of the tapered flue passages, 
permits more heat output with less weight and 
space, because of its increased efficiency. 


2. Thoroughly Tested, the heater has proven to 
be readily started and reliable in operation at low 


contaminated with fuel, smoke, inflammable va- 
pors, or noxious gases. 


4. Sealed from Dirt and Moisture in the duct 
air, the electrical controls are mounted externally 
of the heater for ready accessibility. 


5. Simply and Strongly Built, with obvious qual- 


temperatures and high altitudes. : ¢ 7 
ity, the heater is engineered and manufactured to 


3. Doubly Sealed from the fuel line and its con- withstand the rigors of aircraft or ground uses | 
nections, and completely sealed from the com- with a minimum of maintenance. 
ie ° ss . . ° | 
a bustion gases, the _yentiating air cannot become 








*FOR THESE OPERATING CONDITIONS 


Heat Ou as deter- 
mined by ition of 


@ This heater was engineered to 
provide a heat output of 50,000 
B.T. U.’s per hour with the utmost 
safety, reliability and service abil- 


; Combustion Air pressure 
ay ~ pos drop across heater — 


Inches of water “high-low heat’’ switch 


Sasa ae 


: 0-20,000 5-35 High and Low ity. Compact—it gives top perform- | 
» 20,000-35,000 5-35 High ance in everything from fighters to / 
35,000-44,000 7-35 Low “flying box cars.” It is operated en- 


tirely independent of the airplane 
engines, requiring only gasoline 

under pressure, electricity, and the 

flow of air. 


Minimum recommended starting temperature —70° F. 
Maximum recommended starting altitude 20,000 feet 
Recommended fuel pressure 14 to 15 Ibs./sq. in. gage at heater. 
Required voltage at heater—24.0 to 28.5 volts. 











Cars’ Heat output (in high heat) 50,000 BTU/hour. 
With ventilating air rate of 15 Ibs./min. (or more). Wr d 
he cor With combustion air rate of 1 to 2 Ibs./min. — today for complete 
technical details on Model 
ny At Heater mounted horizontally or vertically with fuel nozzle at top. 906-A. New illustrated 
- (wi Applies to: Model 906-A heater equipped with Model No. 473460 catalog is FREE! 
provel Combustion air regulator valve. 
provil 
von 2 
ter Prete | 
mu 
NER: 
- Fr REG. VU. S. PAT. OFF, 
— HEATER DIVISION OF STEWART-WARNER CORPORATION, CHICAGO 14, ILLINOIS 





4 
est Coast Office: Stewart - Warner Aircraft Heater Engineering and Service, 1273 Westwood Blvud., West Los Angeles, California 
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OU can use Switchettes to con- 

trol several circuits from a 
single location. They can be actu- 
ated by cams in selector switches, 
or by a bellows or lever in limit 
switches. Whichever way you use 
them, G-E Switchettes help you 
save space and make your equip- 
ment more compact. 

Note the dimensions: 114 by 4% 
by \% inch. Yet the Switchette 
handles up to 10 amperes at 24 
volts d-c (230 volts a-c), and is 
sturdy enough to withstand millions 
of mechanical operations. 

Its small size, its lightning-fast 
snap action, and its ability to resist 
high physical shock and vibration 
make it ideal for built-in applica- 
tions on electric control equipment 


GENERAL @ ELECTRIC 


o°7 


TO COMPACT DESIGN 


that has to “take it.” Best of all, 
because of its unusual double-break 
contact structure, it simplifies the 
solution of many tricky circuit- 
control problems. 


Don’t handicap your important 
designs 


Your plans for a smaller, lighter, 
or more compact equipment need 
not be stymied by the lack of a 
suitable make-and-break contact 
mechanism. More than 200 modifi- 
cations of the Switchette are ready 
to meet your needs. In addition, 
we have a variety of limit switches, 
transfer and selector switches, push- 
button stations, thermostats and 
timers built around the Switchette. 
Perhaps you can use some of these 


676-152-8940 









ready-made devices to advantag. 


Send for a catalog 


If you don’t already have a cop 
of our Switchette catalog, ask ¢ 
nearest office for Bulletin GEA-38 
If none of the forms listed int 
catalog meet your needs, our ¢ 
gineers will be glad to work wil 
you to adapt them. General Feat 
Company, Schenectady 5, New Yor 





PRECISION PRODUCTS 
AND ENGINEERED SYSTEM 
FOR AIRCRAFT 
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Tooled and equipped for 
prompt delivery of 


Pas 


N a year of service with the Navy the Martin 
Mars has demonstrated convincingly her out- 
standing performance characteristics. She’s carried 
useful loads of over 35,000 Ibs.—flown non-stop 
4,227 miles—operated, under war conditions, at 
15c per ton-mile. }sut sensational as her perform- 
ance has been, there’s another and equally impor- 
tant fact that recommends Mars-type transports to 
overocean airline operators. 


Prompt Postwar Delivery 

Airlines ordering commercial versions of the Mars, 
when Victory finally comes, will have no long 
wait for designing, tooling, testing and ironing 
out ‘‘bugs.’’ Martin assembly lines are fully tooled 
today, for production of 20 more Mars transports 
for the Navy. Moreover, a year’s service has 
thoroughly tested the Mars, yielding developments 
which are being incorporated in her 20 sisterships. 
Result: prompt delivery of Mars transports, which 
will permit airlines ordering these planes to “‘get 
the jump”” on competition. 


Write for Information 

Orders for commercial versions of the advanced 
Mars are now being taken for postwar delivery. 
Companies currently in overocean air service or 
planning such service after Victory may obtain 
complete information about the Mars from the 
Glenn L. Martin Company, Baltimore 3, Md. 


» 
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Crankshaft of Ranger twelve-cylinder inverted V-type inline engine 
with connecting rods in place, showing (arrows) Needle Bearing 
equipped counter-balances. 










Needle Bearings Carry Crankshaft 
Counter-Balance on 
Ranger Aircraft Engines 


Here is an interesting application of Torrington Needle 
Bearings—a “cam-follower type” application—in the 
design of the crankshaft counter-balance of the Ranger 
twelve-cylinder, inverted V-type inline aircraft engine. 

Two modified Type FT Needle Bearings are used to 
support each counter-weight, which in turn serves as a Dampener assembly. One bolt is secured through Torringtm 
vibration dampener to provide dynamic balance on the Needle Bearing, while second bearing is held in place for insertim 
crankshaft at high speeds. of second bolt, completing assembly. 

Here again the characteristic advantages of Needle 
Bearing design are readily apparent: their high unit 
capacity due to the large number of small diameter rolls: 
their comparatively small O.D.; and the simplicity of 
their installation make them ideal for this and many 
other applications where dependability and long, 
maintenance-free service life are essential. 

Perhaps these features will suggest an application 
where you can use Needle Bearings to improve efficiency, 


increase service life or effect cost economies through Dis-assembled view shows counter-weight parts, and detail of th 
simplification of design or production steps. modified Type FT Needle Bearing. 
Remember—there’s a type and size Torrington Needle 


Bearing to meet virtually every requirement. If you 
haven’t the latest information on file for ready reference, 
send today for our combined catalog and application 
handbook, No. 30-A. 








THE TORRINGTON COMPANY 
TORRINGTON, CONN. + SOUTH BEND 21, IND. 





New York Boston Philadelphia Cleveland Detroit Seattle 
Chicago San Francisco Los Angeles Toronto London, England 
UWIAA The FT Torrington ili 


Needle Bearing designed for 
Heavy Rolling Loads 


TORRINGTON NEEDLE BEARINGS 
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BORON ENGINES RING 


CORROSION | 


RADIO SHIELDED IGNITION ASSEMBLIES 
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BOLTON MANUFACTURING CORP., 
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GRIMES 
PART NO, DESCRIPTION 


B-2930A-RC Light complete with retract- 
able cord (60" extended) 
and external resistor A-3156, 





B-2930A-SC Light complete with straight 
cord -(60" unless: otherwise 
specified) and external re- 
sistor A-3156. 











68-3244 Mounting block for resistor. 
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Dneers in the science of compounding custom-built 
sstomers, Chicago Rawhide chemical engineers can 
performance specifications previously considered 
possible. For example, check this typical case history 
a problem solved by a special Sirvene formula: THE 
ODUCT: A diaphragm for the improved Pesco fuel 
mp which now feeds America’s leading fighting planes. 
E REQUIREMENTS: Maintain dimensional stability 
D resilience in contact with oil and gasoline, remain 
ible in extreme heat and cold, give full suction in 
€rgencies, minimize time lost for replacement. THE 
ULT: For several years now, a Sirvene diaphragm has 
ivered precision performance with endurance four 


SINCE 1878 


@ Chicago Rawhide Manufacturing Co. has specialized 
@ manufacture of Sirvis leather products for mechanical 
lication. In 1929, Chicago Rawhide chemical engineers 
~. & Program of research, study and experimentation to 
elop elastomers which would operate efficiently under 
pein conditions. Sirvene was the result, and com- 
» a! Production was begun in 1935. Sirvene was then, 
%8 continued to be, the leader in its specialized field. 
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“SOLVED BY PRECISION BUILT SIRVENE 


Pe RE eR 


times as long as previous products. 

Why does Sirvene produce such exceptional results? 
Because Chicago Rawhide engineers have an unparalleled 
backlog of research and practical experience, because oil- 
resistant elastomers only are used, because a special Sir- 
vene formula is developed to meet each problem, because 
production is under constant and rigid laboratory control. 
When you need a pliable part to operate under exceptional 
service conditions, investigate the advantages of Sirvene. 





THE SCIENTIFIC COMPOUNDED ELASTOMER 
A Product of the Synthetic Rubber Division 


CHICAGO RAWHIDE MANUFACTURING CO. 


1305 Elston Avenue Chicago 22, Illinois 
New York - Philadelphia - Detroit - Los Angeles - Cleveland - Boston 
Pittsburgh - San Francisco - Cincinnati - Portland - Syracuse - Peoria 


279 





























to efficient operation. 


A shutter in a camera 
is hut a small part 
... Jet it is absolutely vital 


Piston rings are relatively 
small, too. But not small in 
importance to aircraft engine 
manufacturers. 
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The world’s finest piston rings are standard equipment for these world-famous 
aircraft engines — Allison + Wright + Studebaker-built Wright - Ruick-built 
Pratt & Whitney - Warner * Packard-built Rolls-Royce - Franklin 


ee Lee 


| Me Pufect Circle Companies 


Hagerstown, Indiana © Richmond, Indiana © New Castle, Indiana © Tipton, Indiana © Toronto, Ontario, Canada 
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ENGINEERING BACKGROUND 


A Traditional Quality of Mallory Contacts 


wm 22 years of engineering experience 
in developing improved alloys and 
materials for contact applications—in de- 
signing all types of contacts and contact 
assemblies—and manufacturing them with 
precision—Mallory is ready to supply elec- 
trical contacts or contact assemblies with 
the extra measure of quality that assures 
improved performance in your equipment. 
During this period, over 5,000 designs have 
been developed by Mallory engineers to 
establish a wealth of contact “know how.” 


The design best adapted to your contact 
application is manufactured by Mallory 
from the most suitable materials... for 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 





Mallory provides contacts of tungsten, sil- 
ver, platinum, Elkonite*, Elkonium* and 
other Mallory alloys in various combina- 
tions. Whether you want complete contact 
assemblies, individual contacts, or con- 
tacts attached to brackets, springs, studs, 
or arms Mallory has the facilities for a 
large production run or a small order. 


Manufacturers of relays, industrial con- 
trols, circuit breakers, business machines, 
home appliances and other electrical and 
electronic equipment rely on Mallory— 
Contact Headquarters. Make it a policy to 
consult Mallory engineers before your 
designs are blueprinted. 








*Reg. U. S. Pat. Off. for electric contacting elements, 





MALLORY 
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7... put STALOCK* 


into your blueprints now 


STALOCKs* save time and money by speeding flow and lowering assembly costs. 






















Self-locking... resilient... re-usable. Eliminate lock washers and bearing washers. 
Light in weight. Full 360° contact with screw threads =that’s why they're called 
“the all around fastenert.” Give a better grip than fasteners having only limited 
contact. Wide variety of types and sizes for fast-acting sheet metal screws. 
SEND FOR CATALOG — Address Stalock Fastener Division, Dept. N-1500, 


STALOCK* PUSH-ON—Supplant screws in your fastening assembly with metal and integral plastic 
studs and use STALOCK* PUSH-ONS to effect even greater speed and lower costs. Fasten and lock 
with finger pressure. Maximum holding strength, yet lift off easily for product service or repair. 
‘Trade Mark { Pat. Pend. 














STALOCK*, “the all around fastenert,” has all-'round applications for fast cost-savings product as- 
sembly. Here shown (left to,xight) are the flat type, angle bracket type and integral loop type clip. 


AREL 


ADEL PRECISION PRODUCTS CORP. « Burbank, Calif., Huntington, W. Va. 
Offices: 1411 Fourth Ave., Seattle |, Wash.; 421 Mutual Home Bidg., Dayton 2, Ohio; 802 Fisher Bidg., Detroit 2, Mich.; 
303 Wareham Bidg., Hagerstown, Md.; 914 Lexington Bidg., Baltimere 1, Md.; 353 International Bidg., New York 20, N.Y. 
In Canada: Railway and Power Engineering Corp., Utd. Copyright 1945-Adel Precision Products Corp. 
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Fait, Floxible 


Snap-on Wrenches 
eit wilting tune 
- speed assmbly 


MEASURED in man-hours and costs, 
nut turning stands out as the most 
important hand operation in indus- 
try. Millions of workers spend a 
large part of their time at nuf turn- 
ing. And the speed and quality of 


their work depends on wrenches... 





on the efficiency and rightness-for- 
the-job of the wrenches they use. 


e@ For every nut turning operation 
there is a Snap-on wrench engi- 
neered to do the job better, faster, 
easier. On hundreds of assembly 
lines Snap-ons are standard equip- 
ment ... the choice of better me- 
chanics throughout industry . . . The 
most advanced types of wrenches 
for production, assembly and main- 
tenance are described in the Snap- 
on catalog . . . write for it! 


SNAP-ON TOOLS CORPORATION 


8020-C 28TH AVENUE ® KENOSHA, WISCONSIN J 3 
' “ 


oo 


om 


3 
4 
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for prices and delivery information. 











A.A.F. TYPE B-4 
Spec. No. 94-32324 
Unusually light in weight, this type 
of B-4 with its auxiliary switch, 
is at the same time more efficient. 
It has a double wound coil and 
is designed for continuous duty. 


Contact rating: 200 amps. continuous * Voltage: 24 volts D.C. « Mini- 
mum attract voltage: 18 volts D.C. * Weight: 0.64 Ib. 


A.A.F. TYPE B-5-B 
Spec. No. 94-32351 

Smaller contacts, rated at 50 am- 
peres, and simplicity in design make 
this the lightest of magnetic con- 
factors. Contacts will handle current 
surges in excess of 200 amperes. 
Designed for continuous duty. 

Contact rating: 50 amps. continuous « Voltage: 24 volts D.C. * Mini- 
tum attract voltage: 18 volts D.C. « Weight: 0.35 Ib. 


A.A.F. TYPE B-6-B 
Spec. No. 94-32352 
A.A.F. TYPE B-7-B 
Spec. No. 94-32353 
These two types are essentially 
the same as the B-4 except for 
rating of contacts in construction 
and mounting bracket. They differ 
from each other in mounting 
bracket and size of terminal 
s. B-6-B has %4” terminal posts: B-7-B has ¥%” posts. 
act rating: 100 amps. continuous * Voltage: 24 volts D.C. » Minimum 
act voltage: 18 volts D.C. * Weight: (B-6-B) 0.62 Ib., (B-7-B) 0.65 Ib. 


A.A.F. TYPE B-8 
Spec. No. 32424 
cifically designed for inter- 
duty in engine starter cir- 
etc. Contacts withstand cur- 
surges up to 1200 amperes 
‘welding. Coil drops out 
tS volts; consumes a maximum of 4 amperes at 24 volts D.C. 


atact rating: 200 amps. continuous * Voltage: 24 volts D.C. + Mini- 
attract voltage: 7 volts D.C. * Weight: 0.7 Ib. 


GUARDIAN 


1614-C W. WALNUT STREET 
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MAGNETIC 


Built to Army and Navy Specifications 


* Lighter weight ...and more efficient performance. These are the chief advantages 
of Guardian Magnetic Contactors. The types shown below are now being used in Army 
& Navy aircraft circuits for control of starting motors, bomb bay doors, landing lights, 
wing flaps, etc. They are tested to operate in all positions under accelerations exceeding 
ten times gravity at altitudes up to 50,000 feet and under extremes of temperature and 
humidity. All moving parts are enclosed and protected from dust and injury. Entire units 
may be disassembled with only a screwdriver and pliers. Mention quantity when writing 


»-@oeo5uoeveveeeeeeeeeeeseeeeeeeeeeeeeeeeeeseee@eseeeseeeeeee ee eel 


ACTORS 


— 


. 


NAVY 





N.A.F. TYPE 1204-1 

Spec. No. M-569a 
Catalog No. G-34987 
The smallest and lightest of the Navy 
types with contacts rated at 50 amperes. 
Coil draws 220 milliamps at 24 volts 
D.C. Designed for continuous duty. Coil 
drops out when voltage has been reduced 
to less 7 volts. 





Contact rating: 50 amps. continuous * Voltage range: 18-28 volts D.C. 
Weight: 0.35 Ib. 


N.A.F. TYPE 1204-2 

Spec. No. M-569a 
Catalog No. G-35792 
Another continuous duty contactor designed 
to Navy specifications with contacts rated 
at 100 amperes continuous. Release volt- 
age is less than 7 volts D.C. Sealing volt- 
age is 14 volts D.C. with contacts closed 
manually, 





Contact rating: 50 amps. continuous * Voltage range: 18-28 volts D.C. 
Weight: 0.6 Ib. 


N.A.F. TYPE 1204-3 
Spec. No. M-569a 
Catalog No. G-34989-A 
Has a double wound coil drawing 
2.2 amperes on attract at 18 volts 
D.C. and 220 milliamps when aux- 
iliary switch cuts in a higher resist- 
ance. Designed for continuous duty. 





Contact rating: 200 amps. continuous + Voltage range: 18-28 volts D.C. 
Weight: 0.62 Ib. 





GUARDIAN TYPE SC-& 


For electric motor control in gun turrets, motor 
generator sets, landing lights, landing gear, wing 
flap, cowl motors. For dynamic braking of D.C. 
motors up to 1 H.P. Contact rating: 75 amps. con- 
tinuous. Voltage: Coil operates on 18-28 volts 
D.C. Minimum attract voltage: 18 volts D.C. Con- 
tact combinations: SPST normally open, double 
break—SPST double break—2P, one normally 
open, one normally closed, double break. W eight: 
SPST 16 oz.—SPDT 19 oz, 
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CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 
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PULL EXERTED 
BY POWER OR 
HAND GUN 





PLUG SECTION PULLED 
ENTIRELY INTO RIVET 












HOLE SIZE 
TOLERANCE 
















STEM TRIMMED 


















RIVET SHANK 
EXPANDING AS 









PLUG SECTION pentetdhinn = 

FORMED INTO : 
1S PULLED TULIP HEAD 
INTO RIVET 
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> : | a &, ee . 


Thal males CHERRY RIVETING 20 2940-20 aliomg, 00 durable 





The high resistance to shear and fatigue and vibration. No special locking device is 
















arch, 19 


RIVETS. THEIR MANUFACTURE 
AND APPLICATION ARE COVERED 
U.S. PATENTS issue 

ae apa: 
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Cj— STEM 
HEAD 
typical of self-plugging Cherry Blind Rivets required. © STEM 
is due to positive mechanical expansion of Cherry Blind Rivets have generous toler- , ae 
the rivet shank. ances in hole size and material thickness, as — NOTCH 
This shank expansion occurs during appli- indicated in the drawings. Breaking the-stem RIVET 
: : HEAD 
cation when the enlarged plug section of the at the notch above the rivet head, rather 
stem is pulled into the rivet (drawings to right than automatically breaking it at the nom- — 
and above). The sides of the rivet are forced inal grip length, allows greater material 
against the material being fastened, filling thickness tolerance. The broken end is then of. 
any irregularities in the drilled hole. The trimmed flush with flat ground nippers. OF STEM 
installed Cherry Rivet has shear and fatigue Oversize shanks on special order. PREFORMED 
values comparable with those of a solid oD 


rivet—stays firm, even under excessive strain 


5 






Please send me your new booklet. 
Also enclose the metal demonstra- 
tion panel which shows actual stages 
in installation of Cherry Rivets. 


Cherry Rivet Company, 231 Winston St., Los Angeles 13, Calif., Dept. A-110 
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ROTOL LIMITED, ENGLAND 












KO) THIS LITTLE ROD END BEARING 
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ge WG Engineered Features 





~heck these qualities against the 













— rod end bearings you are now using 


Superior Metallurgy: A Fafnir-tested development 
is the Outer Ring or Shank Member of Nickel Molyb- 
denum Carburizing Steel — carburized to a depth of 
30 to 40 thousandths. 














\ 





Tough in the Right Place: Outer portion of Shank 
Member is tough and strong to prevent rupture. 











Hard in the Right Place: Race area of Shank Mem- 
ber is hardened by Fafnir’s special induction heat 
treating process to assure long wear. 


























and Balls are of SAE 52100 Steel through-hardened 
for long wear. 








ey 





Greater Endurance Limit: Shank Members are tum- 
bled before heat treatment to eliminate potential 
stress-raising tool marks and to put surfaces in com- 
pression for increased endurance limit. 


Vi 








a 





XN 





i 


ad Controlled Plating Process: Cadmium plating tol- 
3 5 é, erance is rigidly maintained. Following plating, a 
baking operation eliminates hydrogen embrittlement 
6 and yet does not impair desired metallurgical struc- 
ture. The result is double the static strength of SAE 

52100 Steel through-hardened Shank Member. 


4 Through-Hardened in the Right Place: Inner Ring 
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Protection and Minimum Friction: The bearing is 
shielded and prepacked with Army-Navy approved 
grease. There is no tendency to pound out, become 
loose and wobble. Thus, replacement in engine con- 
| trols is indicated only after two or more complete 
\ engine overhauls instead of every overhaul. 


This expert and painstaking en- . 
gineering extending into the 
smallest detail of every Fafnir 
Wa Ball Bearing unit for aircraft 
has become well-known and 
thoroughly trusted throughout 
the aircraft industry. Fafnirs 


have stood up under severe 


treatment in vital placesofcom- B AL L BEARING 5g 


bat equipment where nothing 
can be left to chance. The Fafnir : 
Bearing Company, New Britain, for Al IC. raft 


Connecticut. 
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Engine quitting, or on fire... a leaking 
tank or ruptured gas line . . . landing 
gear jammed and a tricky belly landing 
to be attempted. They all mean trouble, 
and they can mean a disastrous crash 
fire... that, in seconds, becomes a roar- 
ing inferno like this test fire at the Cardox 
proving grounds. 

In such emergencies, a Cardox Airport 
Fire Truck is high on the list of sights 
welcomed by a pilot as he comes in for 
a landing. Called “Big Boy” at one field, 
“Snorting Bull” at another and “Gar- 
gantua” at a third, this truck has run 
up an impressive record at major air- 


fields throughout the country in saving 


> 


CO2z FIRE EXTINGUISHING SYSTEMS 





lives and holding equipment damage to 
a minimum. 

Cardox Airport Fire Trucks are engi- 
neered for one specific purpose . . . to 
extinguish crash fires in the shortest 
possible time so that rescue squads can 
get personnel off of the plane. 

Backed by the tremendous extinguish- 
ing capacity of tons of zero-cold liquid 
carbon dioxide and hundreds of gallons 
of foam solution—teamed up as perhaps 
the most effective combination yet devel- 


a Cardox 





oped in fighting crash fires 
Airport Fire Truck literally overwhelms 
fires. So fast and effective is its perform- 
ance that rescue of personnel is frequently 
possible in seconds after truck reaches 


scene of crash... even on fires iny olving 















hundreds of gallons of running and spilled 


gasoline. 


New Bulletin Gives Full Facts 
Airport authorities facing the problem 
of adequate fire protection for post-war 
operations should get these up-to-the: 
minute facts on Cardox Airport Fire 
Trucks NOW! Includes data on design, 
construction and operation; also typical 
performance records from the Cardox 


Case Book. Ask for Bulletin No. 335. 


CARDOX CORPORATION 

BELL BUILDING e CHICAGO 1, ILLINOIS 
District Offices in 

New York, Boston, Washington, Detroit, Cleveland, 

Atlanta, Pittsburgh, San Francisco, Los Angeles, Seattle 
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CR7503-A136 


This compact, half-cycle, thyratron 
control panel has a built-in trans- 
former. It can be installed on, or 
mounted under, the assembly bench. 
A calibrated dial on the front of the 
panel provides easy adjustment of 
the weld time. 


= 


AND SPEED UP 
PRODUCTION OF SMALL PARTS 


RODUCTION rates are being 

stepped up more and more 
through the use of new and improved, 
electronically controlled, bench and 
tong welders. With these welders, the 
jobs that were impossible yesterday, 
are done quickly and easily today. 
With tin and time at a premium, 
many manufacturers who formerly 
used soldering have now turned to 
resistance welding. Another big ad- 
vantage of resistance welding is that 
properly welded joints will not come 
apart at high temperatures. 








— 
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RESISTANCE-WELDING 


CONTROL 









NEW TONGS FOR THESE CONTROLS 


These tongs are used with either of the 
half-cycle controls described when welding 
small parts in a restricted space. Especially 
suitable for welding solid or stranded wire to 
metals such as copper, brass, bronze, steel, 
ferrous alloys, etc. Tongs are equipped with 
replaceable tips, and will take other tips 


made by the user for individual needs. Flux - 


or solder is unnecessary, and the pressure 
for the weld can be accurately adjusted on 
the pistol-shaped handle. The weld is made 
automatically when pressure is exerted on 
this handle. 








With these resistance-welding controls, 
jobs take half as long as soldering 


They cut down rejects by providing ac- 
curate control of current and time. 


They save time by quick, finger-tip adjust- 
ment of current and time settings for different 
welding conditions. 





CR7503-A133 


This control panel, electrically the 
same as the CR7503-A136, but de- 
signed for wall mounting, has no 
transformer with it. Useful where 
space is limited, as the control can 
be remotely located. 


Do these controls ‘fil the bill” ? 


If you would like complete in- 
formation on these controls and 
welding tongs, send today for 
bulletin (GEA-3045). If these 
controls aren’t the answer to your 
problem, let us know. We have a 
complete line of electronic con- 
trols for resistance welding. Gen- 
eral Electric, Schenectady 5, N.Y. 
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What flyers say counts most with us 


EMBERS of the crews of many 
M a Flying Fortress have writ- 
ten Studebaker about the fine per- 
formance of that mighty bomber’s 
engines. 

Studebaker prizes the comments 
of those intrepid men far above any 
of the official commendations its war 
plants have received. 

The senior civilian test pilot at an 
important army aircraft modifica- 
tion center voluntarily wrote: “I’ve 
flown and tested over 200 Stude- 
baker powered Boeing Forts. Noth- 
ing could be tougher on engines 
than the workouts I’ve given those 
ships. I’ve taken them in saw-tooth 
climbs from sea level up to where 
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the temperature goes many degrees 
below zero. Those Wright Cyclones 
get my vote for smoothness, too.” 

In proudly fulfilling its wartime 
assignments, Studebaker has already 
built over 55,000 Wright Cyclone 
engines for the Boeing Flying For- 
tress—over 155,000 heavy-duty mil- 
itary trucks—many thousands of 
versatile new Weasel personnel and 
cargo carriers. 

Famous for its peacetime motor 

‘cars and trucks, Studebaker has but 

a single purpose right now—to back 
up our fighting forces with all the 
military equipment its factories and 
workers can provide. 


Awarded To All Be Studebaker Plants 


WARTIME BUILDER OF WRIGHT crclom 
ENGINES FOR BOEING FLYLVG FORTRESS 


_ earrier—built by Studebaker and powerel 





©1945 The Studebaker Corporation 












The war’s ‘surprise’’ vellicle— It's the 
Army's nev Weasel personnel and café? 
by the famous Studebaker Champion engine. 
Save for the future with 
* WAR BOND ps t 
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AMERICAN AIRLINES INC. UNDER 
CONTRACT TO THE AIR TRANSPORT 
COMMAND HAS MADE MORE 
THAN 4300 TRANSATLANTIC 
CROSSINGS...FOR LUBRICATION 
OF ITS GREAT FLAGSHIP FLEET, 
AMERICAN USES SINCLAIR 
ian, PENNSYLVANIA MOTOR OIL. 
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SINCLAIR’S 10 GREAT REFINERIES, IF MASSED 
TOGETHER, WOULD COVER AN AREA OF 2,300 ACRES 
-THE APPROXIMATE AREA OF A CITY OF 100,000 
POPULATION. THESE REFINERIES MANUFACTURE 

A FULL LINE OF QUALITY PETROLEUM PRODUCTS 
FOR ALL MILITARY, INDUSTRIAL AND GENERAL USES. 














CRUDE Oil AND FINISHED 
PRODUCTS TRANSPORTED DAILY 
THROUGH THE SINCLAIR PIPELINE 
SYSTEM WOULD FILL 318,400 
55-GALLON DRUMS. THESE, 
STACKED END ON END WOULD BE 
31 TIMES HIGHER THAN 

MT, EVEREST. SINCLAIR USES 
OLDEST CRUDES TO MAKE 
HIGHEST QUALITY LUBRICANTS. 
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OR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, Ww, y. 
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Delivery 


CP Slow-Hitting Riveting Hammers 








Hee CP Slow-Hitting Aero Riveting 
Hammers assure properly driven rivets. Among the 
most popular of airplane riveters, these easily controlled 
tools deliver just the correct impact to prevent crystalliza- 
tion of rivets or the stretching of surrounding metal. 
Manufactured in a wide range of sizes, types of handles 


and angle attachments, CP Aero Riveting Hammers are 





the ready answer to many difficult assembly problems. 














CHICAGO PNEUMATIC 


Aero Riveting Hammers are 








only a few of many pneumatic 
and electric tools in the world’s 
largest line of aviation tools - 
all types of riveters, drills, screw 
drivers, impact type wrenches 


and special-purpose tools. 
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PNEUMATIC TOOLS 


HYDRAULIC TOOLS 


CHICAGO PNEUMATIC Gieitaieee 


ELecTRIC TOOLS TOOL cOMW 8 Aw Y 


ROCK DRILLS General Offices: 8 East 44th Street, New York 17, N.Y. 
























VACUUM PUMPS 
DIESEL ENGINES 
AVIATION ACCESSORIES 








AVIATION, Mareh, 1# 








ay 


oi, Reproduction, Svtaivs 
it and Materials 
fe Rules, Measuring Tapes 


AVIATION , March, 1945 


Still Young at 99.. 


Who wants a tracing paper that’s still good—and we 
mean good—still white, transparent, flexible—99 years 
later? Well, you can never tell. Maybe more tragic 
things have happened than having a drawing go to 
ruin in its sleep, but nevertheless, that can be awfully 
serious. That’s only one reason why we developed 
ALBANENE white tracing paper. It’s permanent, 
because it’s made of 100% long-fibre pure white rags, 
treated with Albanite. In drafting rooms today there 
are drawings on ALBANENE that are years old and 
still in perfect condition. 

What's Albanite? It’s a crystal-clear, unaltering syn- 
thetic developed by the K&E Laboratories, and is 
simply tops as an impregnating medium for long-fibre 
paper stock. That gives ALBANENE extra trans- 
parency. And because ALBANENE stays white, it 
gives strong, contrasting prints. It’s fine to work on 
too, with pencil or ink—keeps clean and takes erasures 
well. That’s not the whole story; to get it all, write 
us on your letterhead for a sample sheet. Made in 
rolls, sheets, and pads. 


KEUFFEL & ESSER CO. 
NEW YORK e HOBOKEN, N. J. 


CHICAGO . DETROIT . ST. LOUIS 
SAN FRANCISCO - LOS ANGELES - MONTREAL 
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Tired of snow, slush, chilling winds? 
Well, even if you can spare only a week 
end, you’re within easy reach of White 
Sulphur, Gulfport, or Palm Springs ... 
maybe all three... when you Cessna. 












Whatever warm, sunny “fountain g 
youth” calls you when wintery. wing 
blow, there’s your very best answer, 
a precision-built, safety-engineer) 
postwar Cessna of your own. 










— 





Nineteen reasons why... 
for your postwar personal airplane, 
you too will choose Cessna. They 
are the nineteen important units 
—wing leading edges, rudders, 
elevators, fins, dorsal fins and other 
vital parts—that Cessna is making 
for the Boeing Superfortress. 
This work has given Cessna the 
two things indispensable in build- 
ing the airplane of all-metal struc- 
ture that you will want for your 
postwar Family Car of the Air— 


when you CHOOSE 











modern, precision, production 
facilities plus priceless manufac- 
turing and engineering experience. 


After the war, we'll need time 
for reconverting our plant...and 
then you'll be able to select your 
Family Car of the Air... to meet 
all your travel needs and your 
pocketbook ... from the complete 
line of new Cessnas, all Cessna- 
Engineered for Safety, economy 
and performance. 


CESSNA AIRCRAFT COMPANY 
Box 1616-A, Wichita, Kansas 


















THE BOEING B-29 SUPERFORTRES 
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SYMBOL OF AIRCRAFTSMANSHIP FOR THIRTY-FOUR T 
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ROMPT delivery of precision products has 
made Kohler an increasingly important source 
supply for aircraft valves and fittings. Delays 
bulting from subcontracting or other causes are 
oided because Kohler has complete facilities for 
ging, machining and anodizing. 

he Hydraulic Check Valve shown above con- 
ms to Specification AN-V-5. Like all Kohler 
Ives, the Hydraulic Check Valve, with steel pop- 
t, is manufactured under the “Approved” rating 


ORTRES 


of the Army Air Forces, evidence 
of high standards of workmanship 
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Aircraft Valves and Fittings 


Buy and Keep U. S. War Bonds 


KOHLER or KOHLER 


PLUMBING FIXTURES AND FITTINGS * 





and inspection, and rigid and uniform adherence to 
specifications. 

Add to these facts the 72-year Kohler tradition 
of manufacturing and distributing quality products 
and you have the reason for the rapid growth of de- 
mand for Kohler valves and fittings among leading 
aircraft and aircraft parts manufacturers, as well as 
the Army and Navy Air Forces. The wide range of 
types and sizes is fully illustrated in the catalog 
“Kohler Aircraft Valves and Fittings.” Write for a 
free copy today. Kohler Co., Dept. AV-3, Kohler, 
Wisconsin. Established 1873. as 
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A FEW CONSTRUCTION FEATURES . . . foot pedal switches; adjustable bolster; mov- 
able ram head; reset type hand switch and thermal relays protect motor against overloads; 

can take work 541/,” high; builds up from zero to 60 ton pressure in 4 seconds! Ram 
speed—3” to 121,” per minute; 914” standard Ram travel (14” travel available) ; 

maximum bolster crave? 36”; maximum height between ram nose and floor bolster 
541”; 3634, between columns. Sturdy, compact, powerful. 





AUTOMATIC 
PRESSURE CONTROL 


The pressure control system reverses the 
ram at any pressure at which the dial 
gauge has been previously set, and auto- 
matically continues the up and down 
stroke cycle of the ram until foot switch 
is released. Conventional manual con- 
trol can stop automatic operation instan- 
taneously at any time. Optional auto- 
matic pressure control holds spoilage to 
minimum, and enables even inexperi- 
enced operators to attain high produc- 
tion speeds. 





* ELECTRIC & HYDRAULIC MODELS 
* 20 to 60 TON CAPACITIES 
* GOOD DELIVERY 
* CEILING-PRICED 
WRITE FOR SPECIFICATIONS 
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39497 DUNHAM ROAD 
BEDFORD, OHIO, U. S. A. 
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"PRECISION 













By TELEVISION 


vou wi see |)]}F (1/9 


@ In television it’s pin-point accuracy —.001” means 
distortion. In many phases of modern warfare this same 


super-accuracy pays off in victory! 





@ Today, the precision machining of quality parts at 
Lawson’s is devoted entirely to the production of war 
material. We will continue so, until that time when our 
skilled craftsmen may apply their precision work to your 





engineering needs and problems. 


) sympor OF PRECISION 
LAWSON MACHINE ge TOOL COMPANY 


Wy, 
120 MOUNTAIN AVE. MALDEN 48, MASS. 
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TO GET A STARS-EYE VIEW 


High up where their Allison engines leave long vapor trails, P-38 Lightnings 
pursue dangerous photographic missions. Stripped of their guns, 
these pow get back with their priceless 
“star’s-eye” view of enemy territory, solely 
through their speed and ability to fly at 
extremely high altitudes. * Reconnaissance 
pilots, like fighter pilots, know 
how dependable Allison 

engines are — how smooth 
—how slim and how saving with fuel. 
They appreciate all the special virtues of 

these engines—virtues that will make them 
equally valuable in the planes you will 
enjoy after the war. x The secret of 
these virtues lies in Allison’s thirty 
years of experience in making 
precise products out of metal. 
And this reputation vital in 
aircraft engines will be 
equally evident in 
the performance 
of any Allison 
product in 
the future. 


POWERED BY ALLISOIgW’ 


P-38— Lightning 

P-39— Airacobra 

P-4o— Warhawk 

A-36 and P-51— Mustang 
P-63—Kingcobra 

Allison has already furnished 
than 85,000,000 H.P. for w 
these planes. 














LIQUID-COOLED AIRCRAFT ENGI 


KEEP AMERICA STRONG DIVISION OF 


BUY MORE WAR BONDS Indianapolis, Indi 
Every Sunday Afternoon 
GENERAL MOTORS SYMPHONY OF THE AIR—NBCM 
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ALL THE WAY 
FROM COTTON TO YOU! 


The manufacture of Airwing Aviation Fab- 
rics and Tapes is under the supervision of 
Airwing experts from the selection of the 
fine, long staple cotton to the final process- 
ing and cutting. The Airwing trademark is 
your guarantee that high-strength and light 
weight are woven into every piece of fabric 
and every roll of tape under the expert direc- 
tion of one management. 

The Airwing line includes airplane and 
glider fabrics, balloon and special cloths and 
Airwing Tapes in a complete selection — 
Grade A made from long staple Pima cotton, 
Lightweight and Utility—pinked edge, seal- 
edge, biased, and pre-doped. 

If stock items of cloths or tapes do not 
meet your requirements, bring your special 
problem to Thurston—supplier to the Army 
and Navy since World War I. 






\PAT. OFF. 























_W. HARRIS THURSTON, inc. —S 
Division of Reeves Brothers, Inc. 
40 WORTH ST., NEW YORK 13 
Factory and Warehouse 
17 BEACH ST., NEW YORK 









“AIRWING: bistisuros 


Reinke 






WRITE US FOR THE NAME OF YOUR NEAREST 
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DO YOU WANT POST-WAR 
PRODUCTION FOR THESE MARKETS ? 





INVENTORS OR ENGINEERS 


| Do you have a metal product you 
want to get on the post-war produc- 























S ; 
yracturer?, tion calendar? Is it patented or 
| 70: pastern Ter product+© patent pending? Send us clear 
| cypJECT? ing sketches and a written description. 
FA ES We may have an interest in com- 
DUCTION TERN A uy mon. Your rights will be scrupul- 
HAVE PRO SERVE W nandle yo ously respected 
P W . 
BERT MARKETS on for Wim straien® 
export SALE’ contracts “jrernative 
manufactor and sell “7 is moderns T i 0 N 
manufactur our A anced and : 
are” el MACHINE 
upto ony adequates | 
~no " be 
eqn PLANT AT WORE ‘PRODUCTS 
git FoR "A HOP 150 W. SLAUSON AVE. 
| LOS ANGELES 3, CALIF. 
pk ft § i eee eT . sf fF YS EO oe 
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TUBE FORM 


1. End Extensions — Provide clearance between the metal 
members for free movement in shear. 


2. End Shape— Throws flexing action away from the metal 
parts into the rubber body, preventing stress concentra- 
tion at the edge of the bond. 


3. Rubber-to-Metal Bond—Lord Methods produce a high 
ratio of bond strength to working stress, resulting in a 
large factor of safety. 


4. Rubber Compounds— Develaped particularly for shear 
type mountings and may be changed in properties to suit 
a wide range of conditions. 


S. Center Sleeve— Dimensions may be changed to meet 
* any unique installation conditions. 


6. Sound — Use of Lord mountings eliminates noise normal- 
ly transmitted through solid metallic paths. 


7. Safety— Metal washers, installed as shown, limit move- 
ment under ordinary overload or shock. If excessive over- 
loads cause the rubber to fail, the suspended member will 
not be released without breaking one of the metal parts. 
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HEAR TYPE 


Gouded Kubler 
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1. End Extensions — Provide clearance between center 
metal member and rubber Snubbing Shoulders for free 
movement in shear. 


2. Snubbing Shoulders— Arrest shock movement and sup- 
ply a cushioned stop on contact with metal washers. 


3. End Shape—Throws flexing action away from metal parts 
into the rubber body, preventing stress concentration at 
the bond. 


4. Rubber-to-Metal Bond—Lord Methods produce a high 
ratio of bond strength to working stress, resulting in an 
ample factor of safety. 


S. Rubber Compounds— Developed particularly for shear 
type mountings may, be changed in thickness of body and 
in properties to suit a wide range of conditions. 


6. Sound— Use of Lord mountings eliminates noise normal- 
ly transmitted through solid metallic paths. 


7. Safety— Metal washers, installed as shown, make up an 
inter-locking system of metal parts, which limit and cush- 
ion Scoeperive movement under conditions of overload 
or shock. 











| ew more than twenty years Lord’s business has been the 
isolation and control of vibration. Lord has lifted the 
methods of attack on the destructive forces of vibration to 
a highly developed science. When Lord engineers make a 
study of your plant or your product, there’s no guesswork 
about their recommendations. 


Lord’s Bonded Rubber Shear Type Mountings embody 
many exclusive patented features available only in Lord 
Mountings. Typical methods of installation and design fea- 
tures are shown above. Lord’s special bonding process in- 
sures a bond between rubber and metal that is as strong or 
stronger than the rubber itself. The contour of the rubber 
element is designed to throw flexing action away from the 
metal parts into the rubber body, preventing concentration 


BUY Extra} 
AR BONDs .“ 
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it TAKES BONDED RUBBER Yc Shear 10 ABSORB VIBRATION 


LORD MANUFACTURING COMPANY 


ERIE, PENNSYLVANIA 


of stress at the edge of the bond. Countless formulae de- 
veloped through years of experience and scientific control 
of compounding methods enable Lord to produce a rubber 
body with the exact degree of stiffness and other qualities 
sae for the job the mounting is required to perform. 
Lord’s bonding process leaves the rubber body in a natural 
state of rest, with no “built-in” stresses of tension, compres- 
sion or torque, to detract from its full potential in combat- 
ting the forces of vibration over a long service life. 


If you have a vibration problem, or a mechanical design 
— involving the use of functional rubber, it may best 
e solved by means of rubber-bonded-to-metal. Call in a 
Lord Vibration Engineer, or write for literature on the 
subject. There is no obligation. 
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Originators of Shear Type Bonded Rubber Mountings 




















AMERICAN AIRLINES uses DeVilbiss Equipme 


IKE the control towers at airports, the equip- 
ment used by the leading airlines is a reliable 
guide in the selection of aircraft maintenance tools. 
In air-handling and air-operated equipment, the 
favorite is DeVilbiss. 


The front-ranking American Airlines, with more 
than 91 million miles flown since Pearl Harbor, uses 
DeVilbiss Equipment to help keep their big planes 
in the air. It maintains a high production rate in de- 
greasing engine parts for repair and in removing 
machine tool grit after repair—in doping fabric 
wing sections and in painting structural units. 


In the shops of other leaders, DeVilbiss Equipment 
is performing such jobs as painting the interior and 
exterior of planes, coating the cylinders of engines 
temporarily out of service, ventilating paint shop 
areas, sealing wing and fuselage seams, compressing 
air for power tools. 

DeVilbiss has accumulated a reservoir of information 
on modern ways to use and handle air to best advan- 


tage in your work. Consult your aviation supply 
distributor or write the factory direct. 


|x THE DEVILBISS COMPANY + TOLEDO 1, OHIO 
= Canadian Plant: WINDSOR, ONTARIO 





IN CLEANING ENGINE PARTS 





De VILBISS 
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SPRAY EQUIPMENT © EXHAUST SYSTEMS + AIR COMPRESSORS + HOSE & CONNECTIONS 
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ew 1945 EASTERNSSTAINLESS 


Catalog will soon be ready / 
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ut free copy of the comprehensive new 80-page Eastern Stainless 
alog will shortly be available. Compiled and edited by Eastern Stain- 










EASTERN STAINLESS STEEL CORPORATION 


§ technical experts, it authoritatively covers modern applications of Baltimore, Maryland Dept. N.B. 50 


inless Steels in many great industries and institutions including your 
free 1945 catalog “EASTERN STAINLESS STEEL 
SHEETS.” 


n, 


plete in every detail, profuse with interesting illustrations, the new 


AS Eastern Stainless catalog will be a valuable addition to your refer- Firm Mame «..+eeerevecceccscecrererseeccees 





A Sse eS SS SESH SHES ees eee eee eeens 








¢ files... it'll serve you well as an office-handy encyclopedia giving as .... dni pee i. a a 
entic information on how Stainless Steels are best suited to your needs. City por 

day~fill out and mail the coupon at the right. You will be sure to 
; ss Voler meee GUE MSs 6 oc 0 6c cccccsge deen Mee 

receive your free copy of the 1945 Eastern Stain- 

’ less catalog as soon as it is ready. 
Ae Te any a 

IML Co. B-Cl 


\ ‘ 
EASTERN STAINLES BALTIMORE, MARYLAND 

SALES REPRESENTATIVES: CHICAGO, 201 N. Wells St., Phone: State 6533 * CLEVELAND, 1010 Euclid Avenue, Prospect yaey ie) 

DALLAS, 4533 Livingston.Ave., Justin 8-5772 * DETROIT, 6505 Second Bivd., Madison 8570 * DETROIT, 906 Fisher Bidg., 


Trinity 11465 * LOS ANGELES, 10887 Chalon Road, Arizona 3-8273 °* NEWARK, N. J., 972 Brood Street, Market 2-2068 
PHILADELPHIA, 7444 Fayette St., Livingston 2002 





eee 
Murch, 1945 305 


Gentlemen: Please reserve for me a copy of your . 
























I'S THOROUGHLY 


DEPENDABLE 


BRA 


Reg. U. S, Pat. Off. Pats. Pend. 


Internal Wrenching LOCK NUT 


...a superior safety lock-nut for primary connections in aircraft .. . officially — 
approved . . . thoroughly ilepondlilite. Locks tight because of the two vul- 
canized fibre plugs (Fig. |!) inserted through the body of the nut. Fig. 2 shows 
how these plugs contact four threads of the bolt, gripping it firmly. 

Maximum thread length and tensile strength in the nut are inherent in this 
design. 

The ''Unbrako" can be used almost indefinitely before the torque falls below 
the Wright Field minimum. The "Unbrako" is heat treated to the specified 
Rockwell. 


‘“‘UNBRAKO’’ Internal Wrenching 
Ner' and Flush-Head Bolts 


Aeronautical 
Digest 
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FIBRE LOCKI 
PLUGS 


See 





... fully meet the high degree of 





precision demanded by the avia- 
tion industry. They are made to 
tolerances so extremely close as to 
be practicable only by our long 
and extensive experience in pre- 
cision work. More compact de- 
signs are possible by virtue of the 
internal wrenching feature. Saves 


weight, material and cost. 


~ OVER 40 YEARS IN BUSINESS 


é 
: 
i 
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MU 


STANDARD PRESSED STEEL. G6¥ 


JENKINTOWN, PENNA. BOX 566 





BRANCHES = 
BOSTON © DETROIT © INDIANAPOLIS © CHICAGO e ST. LOUIS @ SAN FRANMS 
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Especially designed to cut the new, tough 
materials, the Zephyr is speeding through 
work in wor plants. And, these light-weight 
materials are here to stay—will be used for 
thousands of civilian products. The Zephyr 
cuts them as easily as the Black Widow zooms 
through flak-infected skies. 


Right now and in the future, the DoALL Zephyr 
can take away your metal cutting worries. 


The Inside Story of Zephyr in 
pictures sent on request. 








imming a metal spinning in a plant where 
tank cars and truck bodies are mude. 









Right—Zephyr slicing through Butyl. 










lout Sawing Band Filer Super 
Surface Grinders 


Band Inspection Laboratory POWDER METALLURGY 


— 


Grinding Wheels Colloidal anne Variable Speed 


Band 
. ti I : 
@Q re ta Neg 
— 7/ \en ens! 
and / SPPFOUASTER 
Soluble Oils Coolant Systems 


CONTINENTAL MACHINES, INC. 
1305 S. Washington Ave. °* Minneapolis 4, Minn. 
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Up where there’s 
NO SECOND 
CHANCE! 
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..- Pre-Proven 
Hydraulic Aircraft Cont 
mean DEPENDABILITY 


In dive bomber — pursuit ship — ‘Flying Fortress’’ — precision contr 
must be proved to a certainty before becoming an integral part of the plant 
vital equipment. It is “combat reliability” such as this that is engineered i 
every A-P-built Hydraulic Aircraft Control. 


NEW STANDARDS of multiple check testing, developed by A-P have achieve 
this dependability — ground tests and performance proofs so thorough, rigi 
and effective that many other builders of vital aircraft parts have adopte 
these same standards. Methods like these show WHY A-P Hydraulic Airclt 
Controls provide all that’s required in meeting the final test — dependuabil 
under actual battle conditions. 


YOUR PROBLEMS in the design and production of controls will be welcom 
at A-P. Our knowledge, experience, precision production facilities and mani 
facturing skill may prove profitable to you. 































HYDRAULIC HYDRAULIC PRESSURE HYDRAULIC SWIVEL HYDRAULIC 


GASOLINE 
KWIKLOZ VALVES RELIEF VALVES WITH RELIEF PORT CHECK VALVES DUMP VALVES 









AUTOMATIC PRODUCTS COMPANY 


484 NORee THIRTY-SECOND ST MILWAUKEE 10,.:-WIESELONS 
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To assist the equipment designer Federal offers com- ductor and dual coaxial, air-spaced, low capacitance 


prehensive data on high frequency cables. lines, and antenna lead-in wire ...there’s a right 
This technical information sheet provides the design- type for your job, backed by the built-in superiority 

engineer with pertinent electrical and physical that’s a tradition with Federal. 

characteristics...including impedance, capacitance, Special developments in flexible low-loss cables 


by Federal have resulted in superior cables for 
all types of transmission. For a better job, see 


Federal first. 


Write for your cable information sheet today. 


attenuation, diameter, materials, and weight 
-++ for Federal’s wide variety of high-frequency 
cables, 










Single and double braid, armored, dual con- 
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Airport 
Equipment 


Service 
BUILDINGS and 


Truck 


REFUELERS and 
Trailer 


Steel Landing Mat 
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FREE BOOKLET 
HANGARS 


Emerging from war 
roduction are But- 
er Steel Hangars 
for every airport 
need. Send for this 
booklet today. 


BUTLER: BUILT 


Individual 


HANGARS Multiple 
Commercial 


Operations 


AY 


liz 


Land Link With The Air Lanes 
For Every Community 


Tomorrow, airfields will mark the thriving community. 
Suggested above is the ideal field for accommodating the 
needs of private plane owners. It will also afford facilities 
for the planes of the feeder lines and flying services which 
will be set up to serve the smaller communities not located 
on the main airlines. 

From wide experience gained in the manufacture of 
thousands of units of airfield equipment for our armed 
forces and for all types of prewar airports, Butler Engi- 
neers have developed many new units which will make 
an important contribution toward bringing adequately 
equipped airfields within reach of every community. 

Consult with Butler engineers in the early stages of your 
planning. 


x, 


BUTLER MANUFACTURING COMPANY 


7406 E. 13th ST., KANSAS CITY 3, MO. or 906 SIXTH AVE. S. E., MINNEAPOLIS 14, MINN. 
Send Booklet on Hangars For [] Commercial Airports For Airparks [J 
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providing you with exe 
to give Yo 
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[THE huge reservoir of electrical engineering experience, stored up in 47 - 

years of experimenting, improving, perfecting, is tapped with prodigal gen- 
erosity to give you tools today in cutting work-hours per job, speeding produc- 
tion, reducing costs. 


ELECTRICAL TOOLS 


At the same time, war export experience increases the stockpile of 
engineering and producing knowledge to enhance the present estab- 
lished prestige of these electrical tools in the post-war world. Industry 
at war is finding UNITED STATES ELECTRICAL TOOLS exceptionally 
useful . . . your plant, too, can profit by them. 






SPECIAL 

44" HEAVY DUTY 

AVIATION MODEL 14 ARS 
DRILLS 7/2 in. long 


Weight, 3% Ibs. 





Ball bearing throughout. Quick 

make and break switch, with 

locking pin in center of trigger. 

Universal motor operating on EF [ F C T j F Al 

MODEL direct or alternating current. : 
14 ARD Chrome nickel steel gears, heat 

7/2 in. long treated, packed in grease and T 0) () [ C t P 
Weight, sealed. Equipped with 3-jaw, 


4, Ibs. 
screw-back chuck; rubber cov- C | N C IN \ AT - 4 4. OHI0 


ered cable and attachment plug. 
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\\X. STANDS FOR VICTORY...TOO 
Xe =) 
if “That may sound like a trick remark to you folks on the 





home front, but I’m a lad who ought to know, so just let 


ey me ‘shoot the breeze’ a bit, and you'll see what I mean. 


oa 
tay = "Back around the turn of the year, I'm chauffeur of a 


Glory Wagon flying Purple Heazt Corner on a milk run 
that isn’t helping the Axis Supply Lines any. With forty- 
one successful missions over this same area .. . I guess 
we kind of overlooked that swell cover the pea-shooter 
boys had been giving us... Then all Hell broke loose 
around our ears....... 


“For next time over, a weird looking bunch of bandits 
blitzed through us, and dished out such a mauling that 
the guys who got back sounded as wacky as the tale 
of the farmer who saw his first giraffe and yelped, 
‘There ain't no sich animal’....... 


“So we learned about jet-propelled Jerries the hard way 
and the beatings we took the next few trips did little 
but swell the flak-happy circle . . . for nothing we had 
seemed to be the answer...... 


“But sooner than we'd any right to hope for, we found 
out, ... and so did Mr. Goering’s smug thugs... Flying 
top cover on our next mission came an escort of new 
THUNDERBOLT M’s* that A-2 had been so hush-hush 
about ... They looked just like any other 47’s to my 
jaundiced eye ... and probably to the eager beavers 
from Berlin....... 


“We were both wrong ... but this was their turn to take 
it, and no foolin’....... 


“My geese were just lining out for their run, when down 
came the ‘jets’ again ... but what a kick we got when 
right on the tail of these super-doopers streaked those 
THUNDERBOLT M’s .. . diving three feet for every 
two of the startled Heinies....... 


"Well, THUNDERBOLT fire power is no secret . . . and 
with this amazing increase in speed, it was just too bad 
for those new toys of the ‘Supermen’ .. . The ‘jets’ that 
were left, kept right on going and they haven't troubled 
us too much since . . . The Luftwaffe had thrown its 
Sunday punch ... and found out again .. . that we 
had a wallop to more than match it.” 


%* THE PERFORMANCE OF THE 
THUNDERBOLT “M” AND ITS PILOTS 
HAS ESTABLISHED NEW STANL ARDS 
OF PROTECTION. 


1REPUBLIC © AVIATION 


CORPORATION 
rs of the Mignty Thunderbolt » » . Farmingdale, L.I., N.Y. * * Evansville, Inc 
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e». to the men in a 


LINK TRAINER 


A vital part in the Link Crew Navigation Trainer 
used to train United States Army Air Force 
pilots, radio operators and navigators, is the 
Curtis Universal Joint which supports the fuse- 
lage on the top of the 18-foot tower, beneath the 
celestial dome. 


This Curtis Universal Joint mounting leaves the 
fuselage free to bank, pitch and turn within the 
angular limits normal to instrument flying. It is a 
unique application of the Curtis Universal Joint 
principle which is the answer to transmitting 
out-of-line motion or power, or rotating shafting 
around corners. 


In every phase of their training, and right up to 
the time these men are in actual combat, they 


U CURTIS UNIVERSAL JOINT CO. Int 


SPRINGFIELD, MASS. «++ SOLE DISTRIBUTORS, BOSTON GEAR WORKS, NO. QUINCY, MAS 
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HEAVEN AND EARTH 


Rotate ona 


The Link Trainer is a \ 
product of Link Aviation 
Devices, Inc., of Bing- 
hamton, N. Y, Curtis Uni- 
versal Joints are built to 
meet the exacting stand- 
ards of the Aircraft Indus. 
try and to equal Class I 
Specifications of the Army 


Air Forces. 











will find Curtis Universal Joints used in almost 
any plane they fly — in engine controls, re- 
tractable landing gear, control flaps and auxil- 
iary power controls. 


Also a great many machine tools which build 
the planes use Curtis Universal Joints in hun- 
dreds of applications where a precision product 
of proven strength and long-wearing quality is 
required. 

Let Curtis Engineers help you in your universal 
joint problems — if a “Standard’’ Curtis unit, 
either single or double, will not meet your needs, 
we can design a joint that will. 
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Smart engineering design halves the cost per channel 


wo channels, such as may be called for by day and night transmission. These channels 
fe not limited to the pass band of the rf circuits but may be located anywhere within the 








CoLLtins 1000-C MULTI-CHANNEL TRANSMITTER 


- . 
' 


THIS 2500 watter, Collins engineering *has struck an ingenious balance of quality, 


ficiency and economy. 


The right hand cabinet contains tivo vertical rf sections. Through application of the 
inciples of quick shift (less than 2 Seconds) each section can be used interchangeably on 





ning range of the equipment—2 to 20 mc. 


The cost per section is comparable to that of conventional single channel sections. The Available: Additional 

ual cost per channel is thus cut approximately in half. af-modulator and rf 

In addition, relays permit selection of three crystals per channel (six per vertical section) multi-channel sections . . 
paced within 2% of the nominal center frequency. Twelve frequencies are therefore a ae 
ailable in a single cabinety arranged as needed within the four channels. keying .. _ Complete remote 


control, built to your 


In the equipment illustrated above, the left hand cabinet contains the af and modulator : 
requirements. 


ions. The power supply cabinet is in the center. All sections are of highly advanced 
sign, and are of the vertical chassis type. 

We shall be glad to discuss applications of this rugged, versatile 
huipment to suit your ‘operating requirements. 
ollins Radio Company, Cedar Rapids, Iowa. 
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"IN RADIO COMMUNIC 
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No ordinary metal can curb the tremendous landing momentum 


of the world’s mightiest warplane ...the B-29. 
It takes metal that does more than resist the shock, abrasive 


wear and galling of brake drums. 
Essentially the metal must dissipate intense frictional heat from 


restricted surfaces. It must resist distortion and heat-checking 
under all kinds of adversities. 

That’s why experienced engineers specified an alloy containing 
nickel ... nickel-chromium-molybdenum (high carbon) iron... for 
B-29 brake drums. 

Centrifugally cast against a steel shell, this nickel alloy iron 
provides a machinable structure in the light-sections involved. 
The composite design gives the important combination of strength 
and heat-and-wear resistance. 

These drums are aptly given the trade name “Centrifuse” by 
Centrifugal Fusing Company, a supplier of those used on large 
bombers. “Centrifuse” drums are also used on other types of air- 


craft...and on combat cars and armored vehicles. 
These outstanding brake drums illustrate once more the prod- 
uct improvement which can be made with Nickel. An alloy con- 


taining Nickel may improve your product. We invite consultation 
on the use of Nickel or Nickel alloys in your equipment. 


THE tNTERNATIONAL NICKEL COMPANY, 
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Close-up view of a section cut from a typi- 
cal Centrifuse brake drum, showing fusion 
between steel and alloy iron. Besides re- 
sistance to wear and to heat-checking, 
other advantages include minimum scrap 
loss and maximum soundness in the prod- 
uct. Range of sizes run from 8” to 20” di- 
ameter. Centrifugal Fusing Company alone 
has produced over 4,000,000 pounds of 


such castings. 


INC. * 67 Wall Street, New York 5, N. I 
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They’re busy men, of course, filling their vital informed on aviation products and services as 
positions in the aviation industry, Their days are —_ well as news. 
booked solid. They have little time for interviews. These 10,000 men are top executives of our 


aircraft builders and of the plants which supply 
parts, equipment, instruments, and accessories . . . 
military officials and civilian administrators who 
direct government aeronautical interest . . . lead- 
ers and planners of U. S. airlines . . . distributors 
It’s a safe bet that these men are interested in of tomocrew! 

your story. Since they are the men who make avi- They are the 10,000 paid subscribers of Avia- 
ation’s buying decisions, they must and do keep _tion News. 


YOUR REQUEST will bring the 
story of “10,000 Key Men Who 
Shape the Course of Aviation’’. 


McGraw-Hill Publishing Co., Inc. 330 W. 42nd Street 
New York 18, N.Y. 


But part of their every-Monday-morning rou- 





tine is to read Aviation News, the magazine which 
keeps them swiftly and accurately informed, on 
all aeronautical developments. 


COVER ALL THE BASES WITH .. . AVIATION NEWS ° AVIATION * AIR TRANSPORT 
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Wherever aluminum rivets up to 7/16” diam-~* 
eter are to be driven and where it is possible 
to use a yoke-type tool,as on subassemblies, 
the Air-Buck Riveter can be used to a very 


te acencenn ipl 


definite advantage. 

By means of a yoke, this tool does its own 
bucking-up, requiring but one operator. In 
addition, it further simplifies the riveting 
operation by driving the driven head to a 
predetermined and adjustable height and 
then automatically shutting off when this 
height is reached. 


Sn ee pened. | 


CONSIDER THESE AIR=-BUCK apvANTAGES 


@ Minimum of experience needed to produce perfect riveting. 

® Lighter and smaller than other yoke-type riveters of similar capacity. 
@ Automatic shut-off produces driven heads of uniform height. 

®@ Riveting cycle can be completed or interrupted as desired. 

@ Inspection period permits alignment of rivet in hole. 

@ Extra clearance for passing over ribs instantly available. 


@ Easy to hold—recoil of the hammer is transmitted through the yoke 
and helps to buck up the rivet. 


@ Wastes no air. All air is utilized for doing work. 
@ Capacities range from 1/8” to 7/16” size rivets. 
@ Yokes of different sizes are easily interchanged. 


= 


Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 8-552 
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Piston Ring Lapper cuts this time down to a 
few minutes! 

Only 10 to 25 strokes of the machine are 
normally required to lap in a conventional 
set of rings. There is no guesswork as to how 
rings fit the cylinders—this can be seen be- 
fore the engine is built up! 

The cylinder capacity is up te 614 inches 
bore; larger capacities can be supplied on 
special order. Widely used by the Armed 
Forces. 

The Fulmer Piston Ring Lapper elimi- 
nates the need for tearing down the engine 
because rings do not “seat” properly. It as- 

O “break-in” new piston rings in an air- sures peak performance—the aircraft engine 

craft engine formerly required anywhere can carry full throttle right from the start, 
from 6 to 24 hours of test stand operation with maximum power and proper control-of 
of the engine under a light load. The Fulmer _ lubrication. 


ae today for complete information C ALLEN FULMER COMPANY 


—— 1225 First National Bank Bidg., Ciricinnati 2, Ohio 
= * \ % ~ \ =m 


Pas Mia a 
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meniiid Embedded Taps, Drills and Studs 
DRAFTO METAL DISINTEGRATOR 


| ADDRESS INQUIRIES TO DEPT. A 


| WALTER J. GREENLEAF CO., 


National Distributors, Pittsburgh, 21, Penn’a. 


ROUND, SQUARE OR 
SPECIAL ELECTRODES 


USE DRAFTO COOLANT 
TO ASSIST DISINTEGRATION 
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Apparently no metal having ele 
trical conductivity is too hard 
the Drafto Metal Disintegrator, } 
means of a vibrating arc the D 
Metal Disintegrator will 


1. Remove broken taps 



























2. Remove broken drills 
Remove hardened studs 
Remove hardened pins 


Dis integrate holes in 
Tungsten Carbide 


Disintegrate holes in 
hardened steel 


7. Form square and odd 
shaped holes 


**** and other uses are being 
developed daily 


Drafto Metal Disintegrator 
erates without excessive heat, 
without damage to finished surface 


The Drafto Metal Disintegrat 
is complete with coolant tank 
pump, and a supply of electrode 
It’s ready to go to work for you,d 
once, saving pieces you form 
scrapped, saving time, money 
materials, Write for bulletins 
details. Manufactured by D 
Corporation, Cochranton, Penna, 


> © 
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REPRESENTATIVES IN KEY CITIES 


290” 


COMPLETE 
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} fange— power—precision of Milwaukee Milling Machines 
heir exceptional ability to handle a wide variety of intricate, 
y cult milling operations at the most effective speeds and feeds 
\\ BBhas made them the first choice of experienced purchasers. 


it it on a Milwaukee” and you know the job will be done 
WP! — and with the least time and trouble. 


/ t after year you can be sure of sustained precision perfor- 
hice because every Milwaukee Milling Machine—is engineered 
built in proper relation to its motor power — powerated! 














/* 







KEARNEY: & TRECKER 
CORPORATION 


MILWAUKEE 14, WISCONSIN 



































In heiping to sustain fighting horse- 
power on the wing, Dole Aircraft 
Valves and Fittings have met the 
battle test in protecting the smooth 
functioning of gas, oil, air, oxygen 
and other vital supply lines—faithful 
proof of good design and engineer- 
ing—and precision manufacture. 


Out of the testing laboratory of 
war will come many improvements 
that will mean dependability in 

peacetime applications to aircraft 

and other industries. 


Aircraft Valves 
and Fittin 


THE DOLE VALVE COMPAN 
1901-1941 Carroll Avenue, Chicago 12, Ilinois 





LOS ANGELES . DETROIT ° PHILADELP!! 
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Sizes for 3/16" 
to 1" cable 
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Give foul-free surface \ 
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rect line from cable, 
Precision forged prevents slipping 
of alloy steel : 


Ample radius 


Finished point 
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Smooth inside surface 


POULSEN &A NARDON, INC. 


Terminal Box 2398 e Los Angeles 54, Califernia 
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The time has come,” the Walrus said, 
“To talk of many things: 








Of shoes—and ships — and sealing wax—” 








What Alice found “through the looking glass” was no more won- 
drous than the new world of petroleum as seen by Cities Service 


scientists...In this true Wonderland of Research the black gold of look to Cities Service for impor 
oil serves an ever-growing list of needs...Yes, it polishes SHOES tant new developments. For the 
...and powers SHIPS...and SEALS preserves...and does a lot of beginnings of this company $0 
other things that hold bright promise for tomorrow. back almost as far as the Petr 


leum Industry itself! 


N this war, Cities Service heavy bombers over Germany In the future as in the past, 
is represented on the battle. every day—as well as enough Cities Service will continue 
fronts with everything from gaso- _ butadiene capacity to supply one- _ pioneer. 
lene and lubricants to highly de- eighth of the nation’s normal 
veloped specialties, such as Cities rubber demands. Such are the 
Service Anti-Corrode, Insecticides, amazing production figures of the Progress 
Detergents,PlasticsandExplosives. new Cities Service Refinery at 
“. |i Lake Charles, Louisiana—one of ; 
Puce ein sh acacia the world’s largest and most mod- Service— 
ern refineries devoted to Victory! 


through 


cently added tremendous quanti- 
ties of 100-octane aviation fuel— 
enough to send great fleets of When peace comes, you can 
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So it won't get caught 
with its PANTS DOWN 





B-29s SWITCH TO CORNELIUS AIR SYSTEMS 
FOR FASTER OPERATION OF BOMB BAY DOORS: 


Because open bomb bays warn enemy fighters that 
a “run” is starting, it’s essential that bomb doors work 
fast. Otherwise the foe will try hard for a kill, knowing 
the big Boeing B-29 won’t try evasive action until the 
bombs are away. 

That’s why it is important news that bomb bays 
on B-29s now open 15 times faster, using a newly- 
adopted source of lightweight stored energy .. . 
Cornelius air systems. 


Cuts Time From 15 Seconds to 7/10 of One Second 


These trim little units are mere 10-lb. handfuls, yet 
each provides 1500 lbs. of pressure for operating 
Boeing-designed pneumatic bomb door mechanism. 
Doors now snap open in .7 of one second instead of 
the 15 séconds formerly required. This means faster 
bomb runs, easier “tracking” by bombsight, and a 
quicker get-away. 


ASK FOR DETAILS about other new applications of the Cornelius 
. “‘Air Systems for Aircraft.”’ 


Mareh, 1945 
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operate Gun Cha, » Ais 
+++ that Corneliy 


s Air 
were FIRST to win Air acpeeunnen 


Systems al 
Tgers on B-295? ” . 





a - that self. dri 
Ornelius Com cane 
Pressor 
LIGHTEST EVER MADE? = 
enue they rux *fficiently at 
© 40,000. “0 


contained, moto 











from —650 F. to 140° pmPeratures 


THE CORNELIUS COMPANY 
1621 E. Hennepin Ave., Minneapolis 13, Minn. 
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PISTON-HEAD SEAL 
OWG. 1820 


|" the design and testing stage, on drawing boards 
and in laboratories, new hydraulically actuated 
mechanisms are being readied for addition to the 
wide range of applications to be found in various 


fields today. 


Busy war plants step up production by means of 
hydraulic cylinder controls for work feeding on 
lathes, screw machines, planers and surface grind- 
ers, for control functions of centerless grinders and 


for extruding, forging and pressing equipment. 


On shipboard hydraulic cylinders operate steering, 
clutch and throttle controls smoothly and effort- 
lessly. Slow, clumsy manual controls on farm ma- 
chinery, for scraper, dragline and plow operation 
on earth-moving equipment and road machines, 
have been replaced by the efficient, dependable 


actuation of hydraulic cylinders. 


Top performance of hydraulically operated cylin- 
ders is impassible without a fivid-tight seal from 





The consultation of Lineor engineers is available . . . ask Linear 
to cooperate with your designers in stepping up the efficiency 
of your hydraulic products. Sample rings upon request. 









TYPICAL HYDRAULIC 
ACTUATING CYLINDER 


.-- Showing applications of 
LINEAR Packings and Seals 























peak to zero pressure. Linear packings effectively 
seal in the hydraulic fluid from source to point of 
application because... 

They are designed correctly for maximum effi- 
ciency. 


Their composition renders maximum resistance 


j 
: 


to fluids and pressures encountered. 


They are precision formed for trouble-free op- 
eration and ease of installation. 


Linear designs and moulds all types of synthetic 
hydraulic seals and packings . . . for the smallest 
applications . . . and for the terrific pressures of 
giant hydraulic presses. Qualified and equipped to 
test the physical properties and performance of 


the finished product, completely and accurately, 





Linear's facilities for the design of the hydraulic 


unit itself are at your disposal. 


LINEA 


PACKING & RUBBER ¢ 


STATE ROAD & LEVICK STREET 
TACONY, PHILADELPHIA 35, PENNA. 
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Why fake 


Revolutionary Crown Zipper “two-way” 
track makes Crown the world’s safest, 
most dependable zipper! 


What happens when an ordinary zipper comes 
open behind the slider? Often the zipper must be 
replaced — and sometimes the article to which it’s 
attached. 


But Crown Zippers are different. Even if the teeth 
do come apart behind the slider, there’s no harm done. 
In two quick zips the slider can be moved backward 
along the track, then forward again, closing the entire 
track perfectly! | 


This is made possible by Crown’s exclusive tooth 
construction. Both sides of each individual zipper 
tooth are identical, making Crown the world’s only 
zipper with a smooth “two-way” track! And this is 
but one of five advantages Crown Zippers have over 
old-style zippers. (See complete listing below.) 






CROWN ff.) 
Takes A 
sharp A 

yay curves 


are 5 ways better 


Member of the J. & P. Coats « Clark’s RE Family 


















That’s why you can be sure that Crown Zipper 
applications in postwar aircraft equipment will give 
unfailing service—will zip smoother, further, faster, 
more securely! 


Moreover, when you turn to postwar, Crown engi- 
neers, fresh from their experience in redesigning hun- 
dreds of military items, will adapt—or, if necessary, 
create—special zipper applications to meet special jobs. 


Crown's new “double-acting" zipper provides opening 
wherever needed with smooth closures in both directions. 


2. Die-cast 
for smoother 
action— 
extra 


strength 






3. Provides opening 
wherever you want it 


Resists 
corrosion 
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THE SPOOL COTTON COMPANY «- 745 Fifth Avenue, New York, N. Y. (Crown Fastener Division) 
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aa __ = The C-46 CURTISS- 

S WRIGHT COMMANDO 

~ ‘ TRANSPORT is equipped 

é with this Carlson-proc- 

essed cowl flap actuat- 

| ‘ ing cylinder. 
ae : Ty el , : = 
SYMBOL OF SUPERIORITY IN. 
CLOSE PRECISION WORKMANSHIP 


2600 WEST IRVING PARK ROAD . CHICAGO 18, ILLINOIS 
arch. | 
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Roller coating section of the machine. Sheet 
cleaned and dried is at hip height back of operator at 
right, advancing into the first coating rolls. 


Skid load of aluminum stock is transferred, a sheet at 
a time, onto the belt conveyor at the feeding end of 
the coating machine in the background. 











Sheet stock is cleaned, finish applied on both sides, and dried 
in a continuous run through revolutionary machine at plant of 
leading aircraft manufacturer 








PEEDING UP production of vital 

aircraft components is forcefully 
illustrated at the plant of Douglas 
Aircraft Co., Inc., Park Ridge, Il. 
Prior to the development of a revo- 
lutionary new machine, illustrated 
here, primers were applied to alumi- 
num sheets by spraying. x * * Now 
these sheets are roller coated, at a 
rate of 3 to 7 per minute, which is 
many times faster than spray coat- 
ing. In one continuous operation, 
the “Roller Coater” cleans, applies 











quantities of aircraft finishes for d 
types of planes, including the se 
cially forraulated Zinc Chroma 
Primer used in the Douglas “Rolk 
Coater.” Among other importa 
developments is Pittsburgh FAl 
SEAL, an impregnated fabric ty 
used in pressurizing aircraft cabis 
for high altitude flying. Expert 
visory service is offered, and ¢ 
extensive experience in the field « 
often save you time and moi 


zinc chromate primer on both sides, 
and dries aluminum sheet stock at 
the Douglas plant. * * * Thus, what 
might have been a serious “bottle 
neck” has been entirely eliminated. 
It is just one example of how 
Pittsburgh is working hand-in- 
hand with producers of critical war 
materials to finish the job faster! . 


Pittsburgh Aircraft Finishes 
The Paint Division of the Pittsburgh 
Plate Glass Company supplies vast 


PITTSBURGH PLATE GLASS COMPANY, Industrial Paint Divisien, Pittsburgh. 
Factories: Milwaukee, Wis.; Newark, N. J.; Houston, Texas; Los eee | Calif.; in 
land, Ore. Ditzler Color Division, Detroit, Mich. The Thresher Varnish Co., Dayton, 0. 


é 
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ITTSBURGH™ rinisuis 


GLASS COMPANY, PITTSBURGH, " 
FOR QUALITY PAINT AND GIA 






PITTSBURGH PLATE 
PITTSBURGH STANDS 
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From the Eighth, the Ninth, the Fifth . .. the 
Twelfth, Fifteenth, and other veteran AAF... 
they have been drawn to staff the Twentieth— 
only Air Force of global commands. 

Operations wise, combat crafty, trial tested 
byEnglish winters, sub patrols, Pacific distances, 
desert drought, tropic jungle... these men are 
well schooled in strategy and surprise, tactics 
and individual action. Stranger still—each is the 
cherished child of Luck who has surpassed the 
grim statistics of his trade, survived all dangers 
hostile skies can show. 

Now in the great new gleaming bombers, 
these sons of Fortune can bring home to 
Nippon a boxcar load of bombs... and say 
with Scriptural certainty, that the Lord hath 
delivered their enemy into their hands! 


Ix all the legends of fighting men, the 
rosters of the Caesars and great Genghis Khan, 
the scrolls of Charlemagne and the Crusades, 
the shining chronicles of courage. . . Earth has 
not seen nor History known their like before! 

These are the Great Inimitables, incredibly 
of our day. Watch for the shoulder patch, with 
the “20” between the Air Force wings, and 
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honor them for what they are! So much have 

these men given—and so much still is theirs to 

give... that no one of us can match their gifts, ; 
even in gratitude. 


Forthe huge training program ofthe USAAF 
and our Allies, this company has manufactured 
more than 20,000 Jacobs engines—and over 
10,000 of another make—for use in twin-engine 
planes used to school bomber personnel. 

Used in training, subject to the worst 
wear known to plane engines, Jacobs 











engines delivered far beyond specifica- 
tion or expectation ... have increased 
their rated service period between | 
major overhauls from 350to as high ™ 
as 1200 flight hours... served well 
the student airmen, saved money for 
the taxpayers, and established a record 
for performance and stamina that, to our 
knowledge, is unmatched by any other 
engine. .. For transports, freighters, fee der and 
lighter airplanes, there will be Jacobs engines 
suited to postwar needs, capable of continued 
performance, minimum maintenance and very 
low costs... Jacobs Aircraft Engine Company. 
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WOOL FELT. .. Mechanical functions 


fulfilled by this non-structural 
engineering material 
SOUND ABSORPTION 


and 
Sr 
= 1. Filtration = 
2 2. Polishing = 
= 3. Sealing = 
= 4. Wicking = 
= 5. Vibration Isolation = 
z= 6. Sound Absorption & = 
= Thermal Insulation = 
= 7. Shock-absorbing = 
= 8. Cushioning = 
= 9. Padding = 
= 10. Packaging = 
= 11. Surfacing = 
= 12. Frictional = 
ES = 
FLU 


Due to its structure, Felt is a highly efficient thermal insula- 
tion and sound absorption material. ' 

Applied as a surfacing, it may be used effectively to 
reduce resonance, adjust reverberation, quiet sound, or re- 
duce heat loss or transmission. ' 

This combination of physical properties, plus ease of 
fabrication and low surface density, have led to its wide- 
spread use in transport and military aircraft sound-proofing 
and thermal insulation. 

Write for Data Sheet +3, ” ’K’ Felt — Sound Absorption 
and Thermal Insulation,” and +12, “Flame-proofed Felt.” 
Technical Data Sheets on other mechanical functions ful- 
filled by Felt are available on request. If you prefer, an 
experienced Sales engineer will be glad to call to discuss 
your present or contemplated uses of Felt. 


American Felt 
Company 


TRADE MARK 





General Offices: GLENVILLE, CONN. 


New York; Boston; Chicago; Detroit; Philadelphia; Cleveland; St. Louis; 
Los Angeles; Seattle; San Francisco; Dallas; Atlanta 
PRODUCERS OF FINEST QUALITY PARTS FOR OIL RETAINERS, 
WICKS, GREASE RETAINERS, DUST EXCLUDERS, GASKETS. PACKING, 
VIBRATION ISOLATION, INSULATION AND SOUND ABSORPTION FELTS 
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WRITE FOR 
DETAILS 


SIOUX aircrart 


WET VALVE SEAT GRINDING MACHINE 
for INLINE and RADIAL MOTORS 
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A MODERN 








YLLOGISM 





And that is the raison d’étre of the Laboratories. 
For the Bell Telephone System, the Laboratories 
carry on research studies in all the sciences and 
development work in all the engineering arts that 
relate to electrical communication. 


For the Western Electric Company, the manufac- 
turing unit of the System, the Laboratories develop 











equipment, prepare specifications for its con 
tion, and engage in various engineering activi 


For the Armed Forces of the United States, und 
contracts of the Western Electric, the Laborato 
have undertaken more than a thousand devel 
ment projects — many with spectacular effect 
our enemies. 
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BELL TELEPHONE LABORATORIES explore and invent, devise and perfect for our 
Forces af war and for continued improvements and economies in telephone §s 
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Bronches in Principal Cities 
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PORTABLE ELECTRIC and 
PNEUMATIC AIRCRAFT 


TOOLS 


Although still engaged chiefly in the “‘all out” war effort, 
new THOR developments are destined to play just as im- 
portant a role in the post-war industrial period as they are 
now playing in the wartime aviation industry. 


Production or Maintenance. Whatever the job, drilling — 
grinding—riveting—screw driving—sanding and so on, 
THOR offers the most complete line of industrial portable 
electric and pneumatic tools available. Among the many 
different models there are sizes, speeds, capacities, torques 
and comfortable handle designs to accommodate every type 
of material and operating condition. Each model is a 
sturdy, efficient tool ... engineered, designed and built for 
hard, continuous service on top speed production or main- 
tenance schedules. 


Keep ‘em Upstairs is still our major job and THOR con- 
tinues to realize its responsibility of furnishing the type of 
high grade tools which fulfills this obligation. 


? 
INDEPENDENT PNEUMATIC TOOL CO. + 600 W. Jackson Bivd. Chicago, il. 
Los Angeles New York 


Write for Your Copy of the 
THOR Aircraft Tool Catalog Today. 
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“World’s Smallest Transformer” 





If you have a space or weight saving problem 
you'll want to know all about this remarkable new 
midget transformer—how it was developed by 
Permoflux engineers with new materials and 
manufacturing methods—how it was made small 
enough to be incorporated directly into the cases 
of earphones and hand-held microphones. 


You'll be interested too, in knowing about its many 
application possibilities and about its outstanding 
operating efficiency and uniform response charac- 
teristics. This transformer can be produced to meet 
your own special design requirements. 


Permoflux welcomes inquiry from design engineers 
about this new midget transformer. Write for 
our complete technical catalog listing Permoflux 
transformers, speakers, headphones and other 
acoustical devices. 


BUY WAR BONDS FOR VICTORY! 











PERMOFLUX CORPORATION 
4900 WEST GRAND AVE., CHICAGO 33, ILL. 


PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS 
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LIBERTY 
AIRCRAFT 
MIRROR 


The pilots of thousands.of Allied 
fighter planes, now in action over 
our widely scattered battle fronts, 
are getting a perfect imuge of 
“things behind them without eye. 
strain or fatigue, by means of 
Liberty Aircraft Mirrors. ~ 
Liberty Aircraft Mirrors are all 
first surface mirrors, and as per- 
manent as their glass base. They 
give the pilot a clean, well defined 
image without distortion, immedi- 
ately. 

Each fighter plane equipped with 
a Liberty Mirror has a mirror built 
to meet the specific requirements 
of that plane. Thus the pilot chang- 
ing from one plane to another getd 
uniformly good vision at all times, 
in all planes. 


All Liberty Mirrors are now built 
only for War service, but later 
these battle tested vision devices 
will be available to all operators, 
military, transport or private. 


LIBERTY 


LIBBEY-OWENS-FORD GLASS COMPANY 


BRACKENRIDGE 
PENNSYLVANIA 















For ne 
outstan 

duction Liberty has been granted 
a renewal of the Army-Navy 
Production Award, ontlties 
them to add a star to th 
“E” flag. 

















DIRECTIVE 


STAINLESS STEEL. 

of the exhaust system 
mM contact with exhaus 
which are exposed to hi 


P “For all Parts 
which come 
t gases and 
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N the government directive issued 

to conserve corrosion-resisting 
teel, the use of stainless steel was 
becifically authorized for plane parts 
kposed to high temperatures and 
Ktreme corrosive conditions. Why? 
imply because no other available 
hetal could fill the bill. 


Within the limits set by govern- 
ent restrictions our metallurgists 
ave worked out Stainless Steel for- 
tulas that have proved successful in 
andling the highly corrosive gases 
khausted from “doped” fuels. 


To meet the high heat-resistance 
quirements of turbo-supercharger 
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Where nothing but “Stain 


ass’ will do 





exhaust systems, where temperatures 
run as high as 1200°F., they have 
developed a Stainless Steel not only 
light, rigid and durable, but which 
retains the strength needed for this 
high pressure job at 1650°F. 


Our ability to produce such 
stronger, tougher, special-purpose 
U-S-S Stainless Steels for critical 
aircraft applications is traceable to 
two distinct assets:—a metallurgical 


and engineering staff trained to think 
well into the future; and advanced 
Stainless Steel manufacturing tech- 
niques that consistently set new 
standards for uniformly high quality 
production. 


Our qualified representatives will 
gladly consult with you regarding the 
use of U-S-S Stainless Steels, for 
applications in your products of to- 
day or tomorrow. 


USS STAINLESS STEEL 





SHEETS - STRIP - PLATES - BARS - BILLETS - PIPE - TUBES - WIRE - SPECIAL SECTIONS 





AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York 
CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 
NATIONAL TUBE COMPANY, Pittsburgh 
United States Steel Supply Company, Chicago, Warehouse Distributors 


United States Steel Export Company, New York 








—UMITED @eATLTES STEEL 
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} 150° 


BELOW ZERO 


In a KOLD-HOLD electrical refrigeration cabinet you 
cgn process metal parts and tools consistently at close- 
ly controlled temperatures as low as 150 deg. below 
zero—much lower than can be attained by the use of 
dry ice and the lowest temperature yet commercially 
available. This unit is especially designed for harden- 
ing steel tools, making expansion fits on close toler- 
ance assemblies, for experimental work, and for 
product research. 


These cabinets are built in two sizes, one having a 
work capacity of 5 cu. ft. and the other a capacity 
of 11 cu. ft. 


Write for further specifications and quotation. 


KOLD-HOLD MANUFACTURING COMPANY 
442 NORTH GRAND AVE. - LANSING 4, MICH. 








































WIRY JOE has taken 
to the air! Long famous as the largest in. 
dependent manufacturer of automotite 
replacement wiring, Wiry Joe today i 
an important source of aviation wire and 
cable. 

Produced under the Dostam methode 
manufacture to assure uniformity ... 
dependability ... high efficiency ... 
long life, Wiry Joe aircraft ignition anl 
lighting cable conforms fully with Arm 
and Navy Aeronautical specification AN 
JC-48a; Bureau of Ships specification 
JAN-C-76; and Signal Corps specification 
71-4943. 

Inquiries concerning electrical wir 
and cable for aviation, marine, automo 
tive, or industrial service will receive 
prompt answer.’ 


in tl 





AVIATION CABLE 


manufactured by 
THE CRESCENT COMPANY, INC 
Pawtucket, Rhode Island 
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n the spring of 1942, Doolittle’s planes averaged 30 
conds over Tokyo. Two and a half years later, the 
jorld’s mightiest bombers loomed high over the “sacred 
ity”, pin-pointed their targets, unloaded tons of bombs, 
) nd were away after more than 30 minutes over the city. 
au This was a light raid— comparatively. Others 
bowed it. Day by day B-29 strength in the Pacific 


building up with a slow but steady crescendo. More 
nes, more bombs, more flights, more destruction. 


Boeing has done a masterful job in designing and 
miding these ships . . . as has Wright in the mighty 


B [ f CARBURETORS FUEL PUMPS 


mee CHANDLER-EVANS CORPORATION 


SOUTH MERIDEN, CONNECTICUT 
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TOKYO 


“Beginning of the End -- of Tokyo 


November 23, 1944, a fleet of B-29’s lifted itself off the runways of Saipan— 

first raid of these sky-giants against the Japanese capital... a combination of 

men, machines, and determination that is being, and will be, repeated with 
increasing size and intensity. 


engines that get them there and back. And numbered 
among the thousands of vital parts that go into these 
great Wright engines are CECO carburetors. 


Chandler-Evans is proud of this opportunity to pay 
tribute to all those men and women who have a part in 
the success of these superb bombers . . . and is proud 
that the dependability and quality of its carburetors 
is such that they have been chosen 
to do their part, however small, 
in making it the beginning of the 
end — for Tokyo. 


PROTEK-PLUGS 









































Without any sacrifice of long-lasting, 


Naugahyde is available in airplane 
weight that saves pounds ina 
ship’s upholstery. “U. S.” Naugahyde 
is easy to. clean with simple soap and water ... is indifferent 
to attack by moisture, most solvents, alcohol, disinfectants, 
insecticides...resists edge wear, abrasion, scuffing, flexing, wrinkling. 
Its range of never-dimming colors is almost limitless. There 
is also Flameproof “U. S.” Naugahyde for special purposes. 


You can have complete confidence in peacetime “U.S.” Naugahyde. 
“U.S.” Rubber Company scientists have developed a great many dis- 
tinct coated fabrics for the armed forces and have coated millions of 
yards of nylon, rayon, cotton, and glass cloth for military purposes. 


A$. 






REG, UY. $. PAT. OFF. 


Serving Through Science UPHOLSTERY @® 
UNITED STATES RUBBER COMPANY 


1230 Sixth Avenue * Rockefeller Center * New York 20, N.Y. 
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When available again — SPECIFY: 


WE CAN'T STRETCH 
STEEL AND STONE! 


We would if we could! We stand 

a better chance of accommodat 

ing you if you'll do three things; 
¥ Make a trip only when you must! 
V Stay only as long as you need! 


‘V7 Let us know as far ahead as yoy 
can when you will arrive and how 
long you'll stay. 


CHARLES E. ROCHESTER, Vice-Pres. and Mng. bi, 
LEXINGTON AVENUE AT 48th ST.,N. Y.¢,,17 











» ). HAGAN 


wear-withstanding qualities, “U. S.” 


BALDOR 
sesanc GRINDER! 


fot HEAVY-DUTY Service 








BALDOR GRINDER No. 6108 has (s 
pacitor Type 1/3 HP Motor guaranted 
2 yrs. against burn-out. 3400 r.p.m., lit 
volt, 60 cy., single — 2 ex 
wheels; enclosed guards; 

eye shields and tool rests. Net myo 
49 lbs. 


Bench & Pedestal Types 
ASK FOR BULLETIN 319A 


BALDOR ELECTRIC comm 
4380 Duncan Ave. St. Louis 10, 

















BALDOR GRINDE/ 
hacald bag Malar See 
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PLOMB TOOLS 


give you all of 
these advantages 


Most Complete 
Line for All 
Users 
e 


Most Complete 
Assortments 
s 


More Outstanding 
Features 
& 


Greater Availability 
’ 






Buy Them 
from Your Plomb 
Distributor 
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P * » Professional Mechanics Demand 


PLYVMB TVVLS 





.. because of 


7 MORE PREFERENCE FEATURES 


You'll find many reasons for choosing Plomb Tools. Less drag 
in ratchets— more clearance and greater strength in wrenches 
—thinner and stronger walls in sockets—shorter lengths in 
universals—these are only a few of them. Throughout the 
complete Plomb line every tool has similar advantages for its 
particular job. 


All are up-to-the minute, for Plomb is not waiting until ‘‘after 
the war" to produce new and better designs. 


You'll be proud to own tools like these. And you'll find it pays 
—in better, safer, longer-lasting service. Get the ones you 
need today from your Plomb distributor. Catalog on request. 
— Plomb Tool Company, 2221 Santa Fe Avenue, Los Angeles 
54, California. 
















































Conveyors handle a wide variety of 
commodities — parts, packages, units, 
cartons, cans, bottles, barrels, bun- 
dles, drums, boxes. Available in 
light, average, or heavy-duty types for 
portable or stationary use, in a wide 
variety of sizes, styles, and lengths 
. all built by Standard. They give 
you substantial savings in time and 
money. Engineers say that material 
handling constitutes about 22% of 
manpower cost... cut handling 





costs and you cut production costs. 


Standard Conveyor Company 
has the experience and faciljties to 
recommend and furnish the right 
type of conveyor for your particular 
needs. Write for catalog A-15 ‘tCon- 
veyors by Standard’? — a reference 
book that will prove very useful to you. 


STANDARD CONVEYOR CO. 
General Offices: North St. Paul 9, Minn. 


Sales and Service in Principal Cities 





All kinds, sizes and 
shapes, standard and 
special designs. Con- 
tract and engineered 
screw specialties, pre- 
cision made, econom- 
ically produced, 
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Tiering and Portable Spiral 
lifting Machines Pilers Chutes 











Easy as pointing your 
finger... this blowgun 
gives the air where you 
want it, as you want it. 
A breeze or a blast! 
LIGHT and handy but 
buile for tough service. 
Write C. A. Norgren 
Co., 220 Santa Fe Dr,, 
Denver 9, Colorado 
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OM tropic heat to stratospheric 
cold, in a matter of minutes! Yet 
, these giants of the upper airways have 
the stamina to stand either extreme. 
Lh And the powerful, responsive Exide 

Batteries, with which so many of to- 
ft day’s aircraft are equipped, have equal 
"| fortitude. Sound engineering and rugged 
construction keep them steadily on the 
job, performing dependably through- 
out the longest, toughest missions. 





Ever since Exides first took to the air, 
in 1917, they have been proving their 







AIRCRAFT 
BATTERIES 
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EXIDES... 


WITH THE BIG FELLOWS 
ON THE VAPOR TRAILS 








trustworthiness in pioneering flights 
around the world and over the Poles, 
in air transport and government mail 
services, and on private planes. Avia- 
tion engineers, aircraft builders, pilots, 
and ground crews know they can al- 
ways count on Exides for dependability, 
long-life and ease of maintenance. 





AN EXIDER WRITES 
FROM ITALY 


Numerous letters are received from the more 
than 1400 Exide employees in the Service. 
From somewhere in Italy came this one: 


"I'm still at the job I did at 
Exide—testing and working on 
batteries. They are mostly all 
Exides over here. They have a 
big job:to do, and they do it. 
Exides always come through when 
you need them." 















THE ELECTRIC STORAGE BATTERY CO., Philadelphia 32 


Exide Batteries of Canada, Limited, Toronto 
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DARNELL 
CASTERS 


Built-in quality assures a 
long life of efficient ser- 
vice—it pays to Demand 
Aarnell Dependability’. 


DARNELL CORP. LTD 


LONG BEACH 4 CALIFORNIA 








60 WALKER ST 
36 N CLINTON 


NEW YORA 12 


X 
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6-STEP 
PLAIN 
TAPER 
PIPE 
PLUG 












ANPT PIPE 
THREAD GAG 


The performance of pipe fitting 
in fuel, hydraulic, and oil linn 
must be perfect, and the onl 
way to achieve perfection i 
through the use of precisin 
gages. Republic Gage producs 
ANPT taper pipe thread plug 
ANPT 6-step taper plugs, al 
ANPT taper rings of finest acct 
racy and longer wear life. l4 
Republic Gage cut your cost pe 
hole gaged to a minimum. 


REPUBLI 
GAGE C 


2228 FENKELL AVEN 


DETROIT. 21, MICHIG? 
PHONE UNiversity 1-03 
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On top of 
their job 


* * * 


VOKES FILTERS 
HAVE HELPED 
TO KEEP THESE 
PLANES ON TOP 
OF THEIR JOB 
AND “KEEP THEM 
FLYING.” 





As filtration specialists with years of laboratory research and 
practical engineering experience behind us, we candidly admit it 
is experience — actual experience under battle service conditions 











that has enabled us to produce the various Vokes Air, Oil and 
Fuel Filters now used on the many varied types of British, 
American and Allied aircraft and “kept them flying.” 


War has proved that efficient filtration is the necessity if 
mechanism is to give any useful life. Experience gained by 
prolonged service in battle areas where the appalling conditions 
caused by dust and dirt thrown up by passing tanks and air- 
craft taking-off proved such a terrible menace. 





Vokes Aerovee Filter Element 
This experience we gladly place at the disposal of designers 
and manufacturers of Aero-engines and aircraft. This exper- 
ience can be used not only to prolong the life and efficiency 


and of aircraft but help to secure added success and greater safety 
for our valiant British, American and Allied fighters of the air. 
st pet Vokes Air, Oil and Fuel Filters have, when necessary, a 


standardised 99.99% filtration efficiency—and filtration efficiency 
you cannot buy on price — practical experience alone can 





produce it. 





The method of installation has a fundamental effect on the 
performance of the filter, and we design and make the special 
housing and ducting required to give utmost efficiency. 


Vokes Oil Filter for Aircraft 


VOKES FILTRATION & SILENCING CO. INCORPORATED, 101, PARK AVENUE, NEW YORK & VOKES (CANADA) LTD., 
1123, BAY STREET, TORONTO, CANADA. 


| 
——3 Ae ee 


DESIGNERS, PATENTEES AND 
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MANUFACTURERS OF AIR, OClL AND FUEL FILTERS AND SILENCERS. CONTRACTORS TO 
BRITISH AND DOMINION GOVERNMENTS 
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MASTER 


OF EACH 


CO (hige 
DEGREASER 


The new Circo"Chief” twin-tank degreaser packs 
more punch, speed, production, thoroughness 
and versatility in parts cleaning than any clean- 
ing unit on the market bar none. All of this adds 
up to lower cleaning costs, higher production 
and far more satisfactory results. No instal- 
lation costs, you merely hook into electric line. 


The operator has at his finger tips four different 
cleaning methods —hot vapor cleaning (auto- 
matic), spraying (automatic), soaking, or dip- 
ping, any one of which requires no more effort 
than putting basket of parts in degreaser. 
The choice of methods depends on the con- 
dition of parts, however, it will clean any and 
all types of metal separately or all at the same 
time without any harmful effects. Circo “Chief” 
is a real two-fisted bulldozer when it comes 
to tough, dirty, greasy parts, as the clean hot 
vapor thoroughly cleans and dries them in a 
matter of three to four minutes. To spray 
parts, trip foot pedal, which operates pump 
and immediately a constant pressure stream 
of solvent sprays and cleans parts. 

Wire basket is equipped with unique handles, 
enabling operator to hook them over sides of 
tank for hot vapor cleaning, spraying, soaking, 
or dipping. 

Circo “Chief” is loaded with exclusive “built-in” 
engineering features, each highly important, 
each one demonstrative, yet it is simplicity 
personified in design and operation. 


Send fon Mew Free Sulletin 
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PRECISION 
DOWEL PINs 


STANDARD AND 











HOW TO HANDL 


AVIATION ENGINES 











Han 


: 











KAR lifts, transports, and positions the¢ 
gine in moving it from fixture to Sixtus 
placing it on the test stand, or ha 


into the plane. 
well as the front. 24, 5, and 10 Ton 


Curtiss - Wright, Boeing, Bell, Repu 
Consolidated, Lockheed, Douglas, Gm 
man, Eastern, North American, etc 
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Handles loads at si 
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Send for Literature 
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SILENT HOIST WINCH @ CRANI 
846 63rd ST. B2OOKLYN N! 
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HIGH SPEED SEAL 
(FLANGE TYPE) 
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SPEED ORDERS YOUR WAY! 


The amazing ability of the George K. Gar- 
rett Company to turn out MILLIONS of 
Washers every day assures orders on time, 
every time! 


We manufaciure, in our own plant, “CON- 
TROLLED TENSION” Spring Lock Wash- 
ers and Flat Washers for every need of war 
and industry. 


Our entire set-up —from research and 
testing laboratories, to precision machines 
and scientific heat-treating — is geared 
for accuracy, speed and mass production. 
That’s why we can build “CONTROLLED 
TENSION” into every Diamond G Spring 
Lock Washer—Standard or Special—and 
still DELIVER YOUR ORDER ON TIME, 


or ahead of schedule. 


Play safe with your production! Specify 
Diamond G’s, the QUALITY Washer for 
top Performance and Service. 


GEORGE K. GARRETT CO., INC. 
1421 CHESTNUT ST., PHILADELPHIA 2, PA 


DIAMOND <> PRODUCTS 
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DRAIN COCKS 


These valves meet not only the rigid si 
ards of Army-Navy Aeronautical 
tions, but the equally exacting stand 
of a company whose 89-year repuiation 
built on sound design and precision ™ 
facture. Available in types and size 
meet all requirements. Write for sP® 
folder on Aircraft Valves. 


ALY. M°DONALD MFG.t! 


DUBUQUE, IOWA 
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Review of Patents 
(Continued from page 227) 


ntrol Device, relating to auto- 
te pilots is designed to provide means 
mate amount of elevator applied will 
mereirectly with rate aircraft pitches, 
a ico to afford combined amount and 
aie follow-up system to minimize 01 
inate elevator over-control and reduce 
d. Included is additional vertical- 
me ir-spun horizon gyro for elevator 
i ee with air pickoffs arranged to com- 
ate for precession in response to 
th, and additional balanced oil valve 
soylated bY barometrically responsive 
ows calibrated and manually adjustable 
sired altitude.—2,364,128, file@ Apr. 
pat. Dec. 5, ‘44, =: G. 
to Jack & Heintz, Inc. 


ing design includes blades tele- 
tary iy extensible and contractible lIon- 
rtudinally, each fitted with paddle pivot- 
y attached to blade end and connectea 
y cable to eccentrics on rotor shaft. 
Paddles progressively change angle rela- 
ive to path of movement so as to exert 
splacement of air in one direction when 
t predetermined points and to feather at 
ntermediate points.—2,364,496, filed Dec. 
0, 48, pat. Dec.*5, ’44, F. Vogel. 
































49, Carlson, 





i unt for Automatic gun !s in- 
ae ys provide quick detachment of 
ntire mechanism or only gun barrel for 
srvicing operation, means for minutely 
djusting training of gun, improved cart- 
dge-belt feeding, and discharge of empty 
urtridge case and link.—2,364,509, filed 
Nov. 9, 40, pat. Dec. 5, ’44, E. M. Bertran 
nd M. Sokol, assignors to Brewster Aero- 
autical Corp. 


onvertible Wing Airplane utilizes feature 
f rotating usually fixed main airfoils 
bout vertical axis to assist in landing in 
stricted space, with means provided to 
ove propeller blades out of win rota- 
ion path.—2,364,956, filed Sept. 11, °41, 
at. Dec. 12, °44, V. N. Di Vozzi. 
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IR TRANSPORT AND CIVIL AVIA- 
TION. Todd Pub. Co., Ltd., London- 
New York. 312 pages, graphs, draw- 
5 ings, directories. 

eference work including tables of pres- 
t air routes throughout the world, an 
ficial directory, a ‘‘who’s who” in air 
ansport and civil aviation, and numer- 
s articles on the subject. 


MERICAN AIR NAVIGATOR, by 
Charles Mattingly. Consolidated Vultee 
Aircraft Corp., gan Diego. 230 pages, 
drawings, photos, appendix, index. $6.00. 
tended “primarily for the serious stu- 
ent of aerial navigation, and for those 
tually engaged in this interesting and 
tal profession,” this book is strictly a 
aining text and reference source for pro- 
ssional avigators. 


E SCIENTIFIC SELECTION OF 
SALESMEN, by J. L. Rosenstein. Mc- 
Graw- Hill Book Co., N. Y. C. 259 pages, 
tables, index. $3.00. 

udy of a technique for the selection of 
lesmen that “has been used success- 
Y over a period of more than ten 
ars.” (This subject matter is judged of 
rticular interest to executives in the 
reraft industry as merchandising pro- 
ams are readied for the postwar.) 


GHTING WINGS, by Gilbert Paust & 
Milton Lancelot. Essential Books, 
» Y. C. 256 pages, photos. $2.75. 
ture-and-text study of aerial combat 
World Wars I and II. Necessarily 
vuse, because of space limitations, the 
Roach is a popular one. The techni- 
y-minded will, however, also find it of 
€rest in its many comparisons. 


BLS - SPANISH, SPANISH - ENG- 
yy DICTIONARY OF AVIATION 
L S, by Juan K. Serralles. Mc- 
“alll Book Co., N. Y. C. 131 pages. 


















1 campiline this dictionary, the author 
endeavored to make it completely in- 
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Annealing and Carburizing Covers made of 
special quality alloy steel. One-third the 
weight of equipment made in cast iron. 


Thoroughbred Equipment . 


American Aircraft producers insist upon the highest efficiency and 
utmost dependability in the equipment with which they turn out our 
amazing bombers, fighters and observers. In wartime, as before and 
after, their full reliance upon P. S. (for Pressed Steel) products can be 
traced back through a twenty-year pedigree which registers constant 





A Partial List of 
P. S. Products 


Alloy Tubes 
Bubble Caps 
Inner Covers 
Alloy Retorts 
Base Sheaths 
Radient Tubes 
Dipping Baskets 
Pickling Baskets 
Tube Assemblies 
Annealing Covers 
Carburizing Boxes 
Annealing Baskets 
Steel Cylinder Caps 
Cylinder Neck Rings 
Welded Alloy Tubing 
Alloy Exhaust Manifolds 











improvement in all of their prod- 
ucts. All P. S. products are at 
least 25% lighter in weight than 
the ordinary, clumsier types. That 
means savings in shipping, in- 
stallation, maintenance and op- 
erating costs. Wire, write or 
blueprint your specifications. We 
have or will make the required 
produci. 





Annealing and Heat Treating Basket 

equipped with adjustable shelves and 

sides. This basket is 6 ft. in diameter, 
6 ft. high. 


THE PRESSED STEEL COMPANY 
OF WILKES-BARRE. PENNSYLVANIA 


RRANCH OFFICES. 312 Curtin Bldg... Detroit: 606 Nicholas Bldg.. Toledo: 1915 Engi 


neers Bidy.. Chicago: $1 LE. 42nd St 


} 


York; 1005 Sterling Bldg.. Houston. Texas: 


A&M Accessories Ltd. 1$ Melinda St. Toronto. Canada: Broad St. Station Bidq.. 


Philadelphia 


PRESSED STEEL COMPANY PRODUCTS: Carburizing and Annealing Boxes. T 


rs 


uple Projection Tubes. Seamless Steel Cylinder Caps. Seumless Steel Neck R 


Welded Alley Tubing r High Temperature and yrrosive Application. Rad 
b b 


Tubes Inn vers ind Buse Sheuths lo Steel Milla. 
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in AERONAUTICS 


These Wiley Books are practical, authoritative, and up to date—designed to help you do 
better work. Whether you want a "refresher'’ or want to increase your knowledge, look over 
the important titles listed below. Then make your selection and order from the coupon today. 


BASIC STRUCTURES 
By F. R. SHANLEY 
392 Pages $4.50 
Presents from the practical, on-the-job viewpoint, a quick and thorough discussion 
of today’s structural analysis and design problems. Begins with known forces and 
develops the methods of transmitting these forces through space. Covers: develop- 
ment and analysis of structures as a means of force transmission, the latest methods 
developed in the aircraft industry, méchanics and strength of materials. Each point 
is graphically explained by means of 431 specially drawn sketches, diagrams, 

















charts and tables. 


AIRCRAFT VIBRATION 

AND FLUTTER 

By C. R. FREBERG 

and E,. N. KEMLER 

214 Pages $3.00 
Covers basic principles of vibration, with a 
minimum of mathematics. Includes: applica- 
tion of general principles to simple airplane 
vibration problems; beams; soundproofing and 
isolation; and results of analyses and applica- 
tion to vibration problems involving aerody- 
namic forces. 


AIRPORT ENGINEERING 

By H. OAKLEY SHARP, G. REED SHAW, 
and JOHN A. DUNLOP 

150 Pages $5.00 
An overall picture of present problems, with 
latest efficient methods for their solution. 
Analyzes the building of airports as a series 
of processes: location planning, airport build- 
ings, grading and draining, stabilizing con- 
struction, soil treatments, construction and 
maintenance equipment. 


SHEET METAL THEORY 

AND PRACTICE 

By J. C. BUTLER 

173 Pages $3.00 
Essential material for training sheet metal work- 
ers. Written specifically for marine sheet metal 
work, most of the content is applicable to all 
branches of sheet metal work. Clear, concise 
and easy to understand, it explains technical 
terms, tools and machinery. 


AIRCRAFT ENGINE MAINTENANCE 

By JAMES H. SUDDETH 

400 Pages $2.75 
Shows just what steps to take in handling any 
overhaul job. It is up to date, reliable, and a 
source of quick, first-hand information. 


CARE AND USE OF HAND TOOLS 

By R. R. TOLIVER; 

Edited by W. C. LEWIS 

95 Pages $1.25 
How to handle and care for tools so that they 
last longer and give better service. Features 
simple explanations and large, clear illustra- 
tions. Shows how to use basic tools safely 
and correctly. ‘ 


JCHN WILEY & SONS, Inc. 
440 Fourth Ave., New York 16, N. Y. 


I will return thé books postpaid. 


Address 


City and State 





= ee ee a oe oe ee ON APPROVAL COUPON a ae oe ae to 


Please send me on ten days’ approval the books I have checked in this advertisement (or 
I am attaching to this coupon a separate list of the books desired). At the end of that 
time, if I decide to keep the books, I will remit indicated price plus postage; otherwise 
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MANUAL OF AIRCRAFT LAYOUT 

By RUDOLPH FALTUS 

Assisted by CHARLES STEINMETZ 

240 Pages $3.00 
An indispensable working tool for the aircraft 
construction mechanic, Covers: layout, draft- 
ing, sheet metal, repair, shop mathematics, en- 
gineering elements, construction problems, tool- 
ing, production planning, template develop- 
ment, blueprint reading. 


METEOROLOGY 

THEORETICAL AND APPLIED 

By E. WENDELL HEWSON 

and RICHMOND W. LONGLEY 

468 Pages $4.75 
A well-rounded view of present-day essentials 
of theoretical and synoptic meteorology, includ- 
ing a chapter on statistical analysis of meteoro- 
logical data. 


AIRPLANE PROPELLER 

PRINCIPLES 

By WILBUR C. NELSON 

129 Pages $2.50 
Presents a brief, practical, elementary treat- 
ment of fundamental principles underlying the 
design and operation of the modern airplane 
propeller. Gives aerodynamic analyses, struc- 
tural analyses, properties of materials, and per- 
formance tests. 


BASIC AIRPLANE MECHANICS 

By HUBERT G. LESLEY 

404 Pages $2.50 
A practical book, covering the important facts 
and procedures which the airplane mechanic 
must know to keep planes in good working 
order. The book is the same high calibre as 
the author’s popular ‘‘Airplane Maintenance.”’ 


AIRPLANE STRUCTURES— 
3rd Edition 


By ALFRED S. NILES 

and JOSEPH S. NEWELL 

Val. 2 455 Pages $4.50 
Vol. II 439 Pages $4.50 


These two volumes cover the analysis of welded 
tube structures, wooden beams and members 
and all-metal or stressed-skin structures, and 
also offer practical design information. 
























“AT THE end of 5000 cycla 
rubs—felt against felt and 2n 
per cycle—the eighteen Bo 
felt specimens were measured| 
wear. Only 4 specimens sho 
greater than 3.4% decreas 
thickness; and 5 showed lesst! 
2.0%.°’—From lab. report. 

Abrasion-resistance is but 
of the many characteristi 
closely controlled in the m 
facture of Booth “‘prescripti 
felts. 


THE BOOTH FELT COMP © 
482 19th Street Brooklyn, \ e 
745 Sherman Street Chicago, a 
APPLICATION CHART AND SAMPIL it 
KIT. . . Contains swatches + 
S.A.E. felt types, with specifice 
tion tables. Write for it. (W 5 


sales follow-up.) 


TRADE MARK 
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PRECISION CUI 
FELT PARTS 
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.American, with emphasis on the tech- 
vical terminology used in Latin America 
h contains more terms adopted from 
jish than on the Spanish aviation vo- 
‘lary, in which the influence of French 
Italian is relatively pronounced.” 


snoDUCTION ENGINEERING IN THE 
| MRCRAFT INDUSTRY, by A. B. Berg- 
hell, McGraw-Hill Book Co.; iN? 1. 
907 pages, illustrations, graphs, tables, 
appendix, problems. $5.00. 

imbodies principles illustrated by specific 
, and questions and answers for the 
“intion of common problems encountered 
nthe aircraft industry. Included is infor- 
mation on estimating new contract costs, 
wageting and scheduling direct labor 
; material saving, statistical and 
aphical reports, etc. 





























sARACHUTE TECHNICIAN, by Charles 
"A. Zweng. Pan-American Navigation 
‘Service, N. Hollywood, Calif. 111 pages, 
: s. $3.00. 
sents multiple-choice-type examina- 

ns designed to prepare parachute tech- 
Meians for written tests. Also includes 
terial on construction, operation, in- 
section, and maintenance of parachutes. 
Strength tests of materials, parachute 
sts, and Civil Air Regulations are 





RODUCTION LINE TECHNIQUE, by 
‘Richard Muther. McGraw-Hill Book 
‘Co, N. Y. C. 320 pages, drawings, 
‘problems, index. $3.50. 
ets at the fundamental factors of pro- 
on lines, compares production-line 
actice with job-lot manufacture, and 
hows how production lines are set up and 
perated. 


RE AND USE OF HAND TOOLS, by 
R. R. Toliver. Wiley and Sons, Ltd., 
New York-London. 93 pages, drawings, 
index. $1.25. 

With numerous illustrations of techniques 
employed in the proper handling of hand 
tools used generally in machine shops, this 
book is specifically for mechanics and stu- 
dent-mechanics. 


ANALYSIS OF DRILL-JIG DESIGN, by 
J. l. Karash. McGraw-Hill Book Co., 
N. ¥. C. 333 pages, photos, index. $3.00. 


rd 2m n analytical, factual, systematic ap- 
proach to the problems of tool design, 
n Be using drill jigs for a specific case study 


and outlining fundamental principles that 
suredi apply in varied degree to all tool design 
problems. 


FUTURE FINANCIAL PROBLEMS OF 
rease CONVERSION IN THE AIRCRAFT IN- 
DUSTRY, by Tom Lilley and L. La- 
verne Horton. Harvard University, 








less th Boston. 50 pages. $1.50. 
Offering exemplary financial statements 
rt, of an average airframe manufacturer, this 
work gives a practical conversion perspec- 
; bute ive. Emphasis is placed on specific esti- 
mates of the financial adjustments neces- 
eristi sary during the transition from wartime 
0 peacetime production. 
e 
. ‘ 
ripu 


ANNOUNCEMENTS— 


MPA of new machine tools, shop equip- 
ment and materials, electrical 


lyn, X appliances, and aircraft parts 
1C8g0, and accessories are invited for 
SAMPL inclusion in our New Products 
ches 4 columns (see pages 229-245). 

oot In writing, emphasis upon 


specific aviation applications of 
7 newly-marketed items is desir- 
‘ able, and whenever possible 
glossy-print photos should be en- 


Closed. Please do not send elec- 
tros. 










Manufacturers should address 
announcements to— 


New Products Editor, 


AVIATION 
330 W. 424 St., New York City 18 


















DONT HOG IT OUT 


ooe | 


DROP FORGINGS | 


SAVE 
TIME ann MONEY 


Do you still use old fashioned "Hog It Out" 
methods to machine your parts? Forgings can 
save you valuable man hours and machine opera- 
tions. Let us show you hhw—NOW! 


Address your inquiries to 


ARC URU §S 


MANUFACTURING ORPORATION 
1620 EUCLID STREET, SANTA MONICA, CALIFORNIA 
San Francisco Representative: 
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Back 'Em Up With STARRETT TOOLS 


more confidence using Starrett Tools 
—the tools they can trust. 

Ask your mill supply distributor 
about the many fine Starrett Precision 
Measuring Tools that are at work in 
the aircraft plants of America. 


Your men will appreciate the un- 
erring accuracy, precision construc- 
tion and superb design of Starrett 
Precision Measuring Tools. They’ll 
do their important checking and 
measuring swifter, surer and with 


THE L. S. STARRETT CO. 


World's Greatest Toolmakers 





. Dial Indicators . . 
Hacksows . . . Metal Cutting Bandsaws . . . Steel Tapes 


Precision Tools . . 


- Ground Flat Stock 


Two Service ‘Stars ATHOL, MASSACHUSETTS, U.S. A. 
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How to 
save time 
by doing 
more reading 





That is a profitable paradox 
for you. More true today than 
perhaps ever before. For here 
in the pages of this publica- 
tion are packed many helpful 
ideas . . . considerable useful 
information. Much of it, in 
fact, available from no other 
source. 


And we most emphatically 
mean both the editorial and the 
advertising pages. 

Just one new idea gleaned 
from these pages . . . a method 
for doing something better or 
faster or easier or at lower 
cost, may alone save you fat 
more than a yéar’s reading- 
hours invested in this and other 
worthwhile business papers. 


Many people have found 
this a fact . . . not only once, 
but time and time again. 
That’s significant . . . with 
time so precious today. 


* 


. 


Good advertising speeds infor- 
mation from those who have 
it... to those who need it. 


McGraw-Hill 








Publishing Company, lnc. | 


330 West 42nd Street 
New York 18, N. Y. 
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Hp MANUFACTURERS SEEKING 
AN EXPORT MARKET 


Leading American Foreign Trader 
with record of 50 years successful 
operations in foreign markets is 
seeking additional lines of impor- 
tant American producers of avia- 
tion instruments and equipment 
for distribution throughout the 
Orient and Latin America. 

Head sales office for Latin 
America is established in Buenos 
Aires. Prewar connections in the 

Orient will be immediately re- 
§ established when conditions per- 
mit. Sales agencies under guid- 
ance of experts experienced in 


Ox each market. 

an If you are seeking clean aggres- 
re sive representation write us details 
ca: of your products for both imme- 
‘ul diate and postwar selling. If in- 
‘ul terested we will have a repre- 
i sentative call on you for further 
e discussions. 

AVIATION BOX 902 
lly c/o 68 POST ST. 


he |[ESAN FRANCISCO 4, CALIFORNIA 














SENSENICH 






on TAYLORCRAFT 


“Standard equipment” means approval 
by factory engineers and test pilots. That 
1s your best guarantee of quality and 
Performance when buying a replace- 
ment propeller. 


Prompt repair service ftow available. 


tot. ERIN 
SENSENICH 


XO 


are 


Adjacent to Lancaster Municipal Airport, Lancaster, 
Peansyivania— West Coast Branch, Glendale, California 

















AVIATION. March, 1945 














“MEANS 
CCURAC) 











TEL-AIR PARTS COUNT -—«« 
ACHIEVEMENT 4 VICTORY— 


Another Tel-Air Part 
Small segment showing three 
operations — blanking, cut- 
ting the teeth, and forming. 
Note comparative size. 





In the Air it's 


ar 
Set-air 


Tee toie) dale Company Highway i 


1253 MOUND AVENUE e RACINE, WISCONSIN “Velcoptic 
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Protect Pencil Line 
Tracings 

with 
PROTECT-O-LINE 


REG. U. S. PAT. OFFICE 







Smudge Proof + Heat Proof 
Moisture Proof 


Protect-O-Line is a pencil line lacquer 
which prevents pencil lines on cloth or 
paper from rubbing, smear- 

ing, or offsetting. It is easy 

to apply, colorless, transparent, 
smooth, streakless, safe. Dull finish. 
Will not change color, crack or de- 
teriorate. Available in pints, quarts, 
gallons. 


B. K. ELLIOTT COMPANY 


Drawing Materials - Surveying Instruments 


Pittsburgh ¢ Detroit + Cleveland 



























WELDON 
FLUID METERING 


Weldon Pump Engineers invite your 
inquiries on problems involving 


ACCURATE METERING 


or SMALL VOLUMES oF 
WATER LUBRICANTS 
FUEL OIL HYDRAULIC OIL 
GASOLINE CHEMICALS 
ALCOHOL GASES 


3000 WOODHILL ROA 







FIST OF * | 
THE FLEET* 


eThe Helldiver has ' . 

Sane Carned thistitleinthe st 
A test of many battles, ; 
| At Mercury, we are a 

| proud to furnish so - 
mony parts for this Ww 


great dive bomber. ‘ 














Changed your 


ADDRESS? 


Let us know so that 
we can keep copies 
of Aviation coming 


promptly. 








TO: Circulation Dept., Aviation 
330 West 42nd Street, 
New York 18, N. ¥. 


| 
Please change the address of ™! 
AVIATION subscription. 


aeeeet 


Old Address .............0..eesceeeee 


New Address Ji ceaceahitvet tema 


Company C HOR 6. s+ 2 00--+s QU 





New Title or Position............--:9"'" 
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bi in several heights. 
8 =— = TU-MILCO TUBULAR Con- 
e é struction—strong, light, easy 
j to assemble and handle. All The complete “Gold Medal” 
S. ; d connecting surfaces line of Work Stands, Ac- 
tips and co g cess Ladders, etc. is de- 
e are hardened and lapped scribed in Bulletin No. 2- 
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INSIDE 


MICROMETER SETS 


for long, trouble-free service. 
Sets complete with mandrels, 
wrenches, instructions — in 
strong wood cases. 


TUBULAR MICROMETER CO. 
St. JAMES MINN. 


TUMICO 
\d) 





MARK 


MY 


MICRODIETTER 








= Gold Medal = 















TWS. Furnished on request. 


Branch Offices in Atlanta 
Boston . Los Angeles . Phila- 
delphia . Pittsburgh . San 
Francisco . St. Louis,. Mil- 
waukee . Miami and Newark 
Valley, N. Y. 


THE PATENT SCAFFOLDING CO., INC. 


3821—12th St., Long Island City 1, N. Y. 


1550 Dayton St., Chicago 22, Illinois e: 


"WHEELBARROW" 
WORK STANDS 


EFFICIENT 
SAFETY | 


Sturdy Gold Medal 
“Wheelbarrow” Work 
Stands are not only 
tops for safety, but 
they put workers up 
to proper working 
levels as well. Made 
of light tubular steel, 
they are moved easily 
by one man. Available 
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: ... to builda BOMBER 


Airplane structural specifications call for a multitude of pipe and 
tube bending operations in which Swan Specializes: among them 
engine riug mounts, landing gear forks, exhaust manifolds, car- 
buretor insert tubes, directional finding loops, oil lines and 
hydraulic lines. Swan Engineering handles these and other 
close-tolerance pipe and tube bending jobs on a production 
basis, meeting rigid delivery dates. Swan’s specialized plant 
facilities and modern streamlined production methods have 
effected savings in time and money for an impressive list of 
America’s foremost plane manufacturers. Consult a Swan 
technician on your bending requirements! Our engineering 
department welcomes your special enquiries. 


BENDING IS OUR BUSINESS 
SWAN ENGINEERING COMPANY, 


Newark 5, N. J. 








TUBULAR 
PARTS 






Inc. 





ee? s : 744 Frelinghuysen Avenue 
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ELECTRICITY 


TO MEET AVIATION 
AND AIRCRAFT INDUSTRY 











POWER NEEDS 





ONAN ELECTRIC GEN- 
ERATING PLANTS provide 
reliable, economical power 
for many applications in the 
aviation industry. Available 
in 65 models including Air- 
borne, lightweight, compact 











types. Powered by Onan- 
built gasoline engines, these 
electric plants are of com- 
pact, single-unit design. Built 
for heavy duty service, sta- 
tionary or mobile. Models range from 350 to 35,000 watts, 

+ A.C. types from 115 to 660 volts; 50, 


Successfully used by Pan American 
Airways—Northwest Airlines—Western 


Alstinge—Ul, 6. Army Air Forese—oAlr 400, 500 and 800 cycle, single phase; 
Trasspert Command—Hepe) Canadian also special frequencies. D.C. types 

range from 6 to 4000 volts. Dual voltage 
types available. Write for engineering 


assistance or detailed literature. 





Db. W. ONAN & SONS 


3131 ROYALSTON AVE. . ; 
MINNEAPOLIS 5, MINN. Supply power for starter energizing... 


radio navigation .. . battery charging 


. . . communications .. . cabin heat- 
ing .. . airport and general lighting 
. electrical repair tools ... aircraft 


accessories .. . many other applications. 


Model shown is from OTC light-weight series. 





350 to 35,000 WATTS 


60, 180 cycles, single or three phase; . 
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VALVE OPEN 


The construction of this new 
drain cock is so simple that the 
possibility of functional failure — 
is reduced to a minimum. It has 

but four working parts and is VALVE CLOSED 
sealed with a standard “O” type 

ring that can be easily replaced. Its sturdy and 
rugged construction, lightweight, positive seal and 
minimum of working parts make this drain cock 
a possible must in all 
postwar water, fuel and 
hydraulic systems. For 
full information write the engi- 
neering department and indi- 
cate use or application desired. 


Whar 
WM. R. WHITTAKER CO., LTD., 955 NORTH CITRUS AVENUE 
LOS ANGELES 38, CALIFORNIA 
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Mc GRAW-HILL 


DIRECT MAIL LIST SEAVICE 





MAILING LISTS 


McGraw-Hill Industrial Mail. 
ing Lists are a. direct route 
to today’s purchase-control- 
ling executives and techni- 
cians in practically every ma- 
jor industry. 


These names are of particu. 
lar value now when most 
manufacturers are experienc. 
ing constantly increasing dif- 
ficulty in maintaining their 
own lists. 


Probably no other organiza. ‘ 
tion is as well equipped as: 
McGraw-Hill to solve the com- 

plicated problem of list main- 

tenance during this period of 

unparalleled changes in in- 

dustrial personnel. These 

lists are compiled from ex- 

clusive sources, based on 

hundreds of thousands of 

mail questionnaires and the 

reports of a nation-wide field 

staff, and are maintained on 

a@ twenty-four hour basis. 


Investigate their tremendous 
possibilities in relation to 
your own product or service, 
Your specifications are our 
guide in recommending the 
particular McGraw-Hill lists 
that best cover your market. 
When planning your indus 
trial advertising and sales 
promotional activities, ask 
for more facts or, better still, 
write today. No obligation, 
of course. 


McGraw-Hill 
Publishing Co., Inc. 
DIRECT 


MAIL 
DIVISION 


330 WEST 42nd STREET 
NEW YORK, 18, N. Y. 
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CROSSING SIGNAL 





And LISLE PLUGS warn 


in advance of BUMS] 


to aircraft engines 
Wily 


The appearance of metal parti- 
cles in engine lubricants is some- 
times the only advance indication 
of dangerous hidden wear. Lisle 
Magnetic Drain Plugs promptly 
possi ba ear ‘wear, rag can be 
ected, powerful magnet 
anchored in the Lisle Plug 
catches metal particles as they 
form in the lubricant. Danger becomes 
visible before serious damage occurs. 
isle Plugs are giving this protection to air- 
craft on the war fronts, and will be equally 
valuable on our peacetime planes. 


DESIGNERS: Write today for free test sample and 
engineering data. No obligation. 


ree «= sis LISLE CORPORATION 
a Box 1020, Clarinda, lowa 


DRAIN PLUGS 
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How to do 
aircraft mechanical drawing 


—materials 
—processes 
—applications 





learned from this direct, 
practical book 


Here is a book planned for the man 
who has had no previous instruction 
in mechanical drawing or who wishes 
to brush up on his training. The 
method of presentation is clear, simple, 
and down-to-earth, aimed at giving 
the reader concrete information and 
experience in those essential principles 
and skills required of a good drafts- 
man. The book also includes a dis- 
cussion of the latest design practices 
and modern manufacturing methods in 
the aircraft industry. 


AIRCRAFT MECHANICAL 
DRAWING 


By D. J. DAVIS, 


Assistant Project Engineer, Douglas Aircraft Company, and 


C. H. GOEN, 
Professional Engineer, Douglas Aircraft Company 


245 pages, 5%, x 8%, illustrated, $2.50 


This book aims at laying a basic, practical foundation for later 
specialized drafting work. The method of presentation is clear 
and simple, yet clearly describes the coordination of both prac- 
tical and theoretical aspects. 


The use of drawing equipment, lettering, application of geome- 
try to drawing, orthographic projection, standard aircraft and 
mechanical drawing practices, nomenclature, and typical aircraft 
and mechanical detail parts are the principal subjects of instruc- 
tion. Materials used, problems assigned, and method of presen- 
tation conform as nearly as possible to the work encountered 
daily by those engaged in preparing productive engineering 
drawings. Subject matter is confined to the essential principles 
and skills required for a thorough knowledge of practical draft- 
ing. Discussions, explanatory: exercises, and applied drawing 
problems develop manual skill and comprehension of the 
fundamentals of drafting at the same time. 





@ Latest design practices and modern manufacturing methods, 
are presented in detail. 


@ This book is a part of the well-known Douglas program of 
upgrading engineering and shop employees to positions as 
draftsmen and layout men. se 


McGRAW-HILL 
ON-APPROVAL COUPON 


McGRAW-HILL BOOK CO., INC. 
330 W. 42nd St., New York 18, N. Y. 


Send me Davis and Goen Aircraft Mechanical Drawing for 10 days’ 
examination on approval. In 10 days I will send $2.50, plus few 
— : eee or return book postpaid. (Postage paid on cash 
orders. 





PRG ss 5 EPR See Ko 3 HACE 6 OUERRTMIN ss eh eearescremeee 
CO Ae RO ag es ia: eat rte at. BPR oS eR Cte CS 


ae 5. GS Se A ee ete ae Se S, & oe Sa ob <u JUS cue + cae ae 


Po RR eee ee yn RR A Ae Cl ae AV. 3-45 
(Books sent on approval in United States only.) 


























ee re eens eens eeecnee 











No one can appreciate the kind of quality 
we build into a spring by /ooking at it—it can 
only be experienced in the performance of the 
spring. 

Basically proper materials, correct design, 
careful fabrication, uniform tempering and fin- 
ishing—all are indispensable even to a com- 
mercially good grade of springs. But the 
"know how" which adds that extra something 
of efficiency and durability comes only from 
the hand of the expert. 

We like to do business with those whose 
spring needs are distinctly above average— 
because we know we can fill their specialized 
requirements better than the ordinary spring 
producer. Our work for scores of users in air- 
craft, electronic, motor, electrical appliance, 
and instrument lines proves this. Let Reliable 
go to work NOW on your toughest spring 
problem. 

Catalog 44 sent on request. 





Reliable Springs must check to close tolerances. 


THE RELIABLE SPRING & WIRE FORMS CO. 


3167 Fulton Road 


Cleveland 9, Ohio 


Representatives in Principal Cities 


YOU CAN RELY ON WNASENELI EN 


Reliable Springs 
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On many of America’s famous fighter - planes, 
Laminated Plastics produced by Taylor Fibre 
Company perform a multitude of important tasks 
from such complex fabricated assemblies as trim 
tabs to such simple stampings as manifold gaskets. 


Wherever they are specified, Laminated Plastics 
have been selected because no other material that 
can be mass-produced so economically combines 
so exactly the specific characteristics needed to 
do the job best. Whether it be light weight, great 
strength, good structural qualities, high dielectric 
strength, ability to withstand alternating wet and 
dry conditions, or great impact strength and 
resiliency there is a Taylor Phenol Fibre or Vul- 
canized Fibre — or a combination of the two- 
that will give you exactly the service required. 


Our more than fifty years’ experience in the man 
ufacture and fabrication of Laminated Plastics, 
plus a broad war-time experience in the aviation 
field, make Taylor an especially desirable collab 
orator on all problems involving airplane parts 
and minor assemblies. Our engineers will gladly 
consult with you, in the blueprint stage or earlie, 
without obligation. Write us today about you 
present production problems or your future plans 


TAYLOR FIBRE COMPAN! 


LAMINATED PLASTICS: PaENoL Frene + VULCANIZED Fue 
Sheets, Rods, Tubes, and Fabricated Parts 

Norristown, Pennsylvania ¢« Offices in Principal © 

: Pacific Coast Headquarters: 544 S. San Pedro St., Los A 
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? 
NDUWRAP 


Airplane engine and parts manufacturers were 
up against it for a greaseproof wrapper to pre- 


led to vent corrosion. Angier of Framingham produced 
great it in INDUWRAP, which has more than met any 
ectrie specification ever drawn for a Grade A, Type | 


wrapper. 

If you have a corrosion problem, ask for 

samples of INDUWRAP and for descriptive folder, 
“The Touch of Death to Steel.” You'll be espe- 
cially interested in INDUWRAP’S exclusive infused 
Inhibitor metal-contacting surface. This kills corro- 
sion before it starts by depositing a transfer film 
on the exposed metal spots, often caused by 
breaks in the protective oil film. 
_ Other important features are that INDUWRAP 
is creped to S-T-R-E-T-C-H. It lets packaged metal 
breathe. It is soft and pliable, molding easily to 
hug odd-shaped articles snugly — without ruptur- 
ing. Investigate INDUWRAP. 


In writing for samples and literature, 
= please mention AVIATION. 


: 
aT 6OANGTER CORPORATION 


ode PREVENTIVE AND WATERPROOF PAPERS 
RAMINGHAM, MASSACHUSETTS . 
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First there was i] STANDARD 


Now there are 3 @ 
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TINE-TEX TurTr-Tex 










(ined (Tough) 
For WIDER VERSATILITY Rubber-Cushioned 
or 
GREATER TIME SAVINGS Brightboy 
TEXTURES 










































BRIGHTBOY TUFF-TEX 
Tougher texture for fin- 
ishing harder metals. 


BRIGHTBOY 
STANDARD 


The favorite for burr- 
ing, finishing, polish- 
ing the widest variety 
of metals and parts. 


BRIGHTBOY FINE-TEX 
Smoother, finer texture 
for special finishes on } 
softer metals in place | 
of the coarser wheel. | 


~J 
or i 


eBURRING 
- FINISHING 


. POLISHING | 


Brightboy’s rubber and abrasive combi- 
nation does a complete, close-tolerance 
job in one operation, smoothing, clean- 
ing, polishing; replacing grind-to-buff 
production steps. 


Ask your distributor for Brightboy pro- 
duction data, catalogs, prices. And ask 
a Brightboy Service represeniative for 
suggestions on speeding up and improv- 
ing your finishing. 


BRIGHTBOY INDUSTRIAL DIVISION 
WELDON ROBERTS RUBBER CO. 
Newark 7, N. J. 











WELDON 
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"SINGLE- 
RELEASE” 


Harness 


UNITED NATIONS’ FLYERS 
are using it for 


SAFER LANDINGS 


A one-hand turn and a tap on the single frontal 
disk instantly releases the harness .. . leav- 
ing the flyer entirely free. Accidental release 
is impossible before disk is “set” for action. 


All United Nations’ Air Forces for years have 
used IRVIN as standard equipment .. . and 
now the Irvin “Single-Release” harness is 
acknowledged as superior for all landings. 


IRVIN, as always, leads in Safety. 








se 


Tap for Release 


IRVING AIR CHUTE CO.. Ine. 
Main Office: 1670 Jefferson Ave., Buffalo 8, N. Y. 
Complete Factories in Buffalo, N. Y., Glendale, Calif. (1500 


Flower St.), and Lexington, Ky., U.S. A—Canada, England and 
Sweden . . . All Serving the United Nations’ Air Forces. 





Twist & Set 


Harness Falls Off 





BUY MORE BON D S§S 
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Excerpts from the E.T.L. report covering tests made on 
Natvar No. 400 in accordance with A.S.T.M. Standards, 


DIELECTRIC STRENGTH — A.S.T.M. D350-43 
Average volts per mil: At 28°C — 1090 
At 85°C — 700 
Wall thickness: .0235” 


DIELECTRIC CONSTANT AND POWER FACTOR 
Dielectric constant at 29°C and relative humidity 60% 
At 60 cycles: 8.15 
At 1 megacycle: 4.35 
Power Factor: At 60 cycles: 056 
At 1 megacycle: .064 


ARC RESISTANCE — A.S.T.M. D495-42 
Average — 135 seconds 


OIL RESISTANCE — A.S.T.M. D295-43T 
**Turbol 10°’ at 105°C was used. After 15 minutes immersion there 
was no apparent change in the tubing. After 24 and 48 hours there 
was no sign of change in the tubing. Three separate tests were made. 


HEAT ENDURANCE — A.S.T.M. D350-43 
After 7 days at 125°C the tubing did not crack or otherwise fail 
when bent 180° around a 5/16” mandrel. 


TENSILE STRENGTH AND ELONGATION 
At 200% elongation: Average 1980 Ibs. per sq. in. 
At Maximum: Average 2870 lbs. per sq. in. 
Total elongation: 350% 


LOW TEMPERATURE FLEXIBILITY 
After 3 hrs. at minus 30°F specimens were bent around a mandrel 
5/16” in diameter. There was no sign of cracking or other failure. 


FLAME RESISTANCE — D350-43 
Burned about 1/4 in. in 10 to 15 seconds and then went out. Three 
tests were made. 


EFFECT OF CHEMICALS 
Effect of 7 days immersion in solvents at room temperature ; average 
of 3 tests in each solvent: 

Change in dimensions 

Per cent of dimensions 

of specimen as received 


Change in weight 
Per cent of 


weight of speci- Outside 
Solvent men as received Length diameter — Thickness 
5 per cent 
sulfuric acid + 0.41 hone none none 
1 per cent potas- 
sium hydroxide + 0.83 none none none 
Petroleum 6.62 +2.6 none none 
Ethyl Alcohol + 1.66 none none none 
Benzol + 21.9 +6.6 +10.9 —24.0 
WATER .ABSORPTION 
Average of 5 tests 
Water absorption, per cent by weight of dry specimen 0.63 
Soluble matter, per cent by weight of dry specimen 0.01 
Total water absorption, per cent by weight of dry specimen _ 0.64 
Change in dimensions: in length none 
in outside diameter none 
in thickness none 


This new tubing is now commercially available for wa! 
uses. For further information, write, wire or phone vs 


UCD 


new Jet 


THE NATIONAL VARNISHED F 


RAHWAY 7-217) 
229 RANDOLPH AVENUE * 


MATVAR: RAHWAY, N. J. 
WOODBRIDGE 
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pextra 60°, or a full 150°. To 





AVERAGE 
LIGHT 
COVERAGE * 
90 





40" 


“Press to Test’’ 


INDICATOR LIGHT 


TRADE MARK REG. 


Pilots appreciate Searle VM 
400 Indicator Lights. They 
like the extra 60° angle at 
which the indication can be 
seen. Although at least 90° is 
required only Searle gives the 


dimming feature for night fly- 
ing, its volume light for day- 
time operation. Either screw- 
base or bayonet type bulbs may 
be used in a Searle. Both are 
easily discharged by slight 
finger-tip pressure. Made in 
diameters of 4”. Can replace 
any ¥%” single hole mounting 
light. Write or wire for details. 


pilots the extra 60° means ex- 
tra safety. The Searle offers 
other exclusives: its positive 


© U. S. PATENTS APPLIED FOR 





SEARLE AERO INDUSTRIES, INC. ORANGE, CALIF. 
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Practical data—methods— 
on. Airframe ‘Materials 


—their properties 





—treatment 
—and assembly 


Here, simply and concisely, are ex- 
plained the necessary mechanical and 
physical properties of airframe ma- 
terials, methods of modifying their 
properties and the effect of process- 
ing and exposure on them, and the 
processes used to assemble lightweight 
airframe materials. The book de- 
scribes the heat treatment of alumi- 
num, welding, metal working, ad- 
hesives, sealing, plastics, synthetic resins, and rubbers. Shows 
what to do and what not to do with airframe structures of all 
materials and considers not only the kinds of materials them- 
selves but also the effect of various factory operations and 
aging on them. 





Just Published 


AIRFRAME MATERIALS 


By F. S. Stewart 
Quality Division, Douglas Aircraft Company, Inc., Santa Monica, Calif 


237 pages, 5Y, x 8Y,, 126 illustrations, 31 tables, $2.50 


Beginning with an explanation of the various mechanical and 
physical properties of airframe materials and how to test for 
them, the book goes on to explain the effects of various treat- 
ments on airframe materials, especially the mechanica! proper- 
ties of aluminum. It takes up the problem of corrosion- 
prevention, cleansing and chemical treatment, and the various 
bonding processes—gas welding, riveting, and resistance welding, 
discusses the casting and forging of aluminum, the use of adhe- 
sives, sealing processes, and plastics formulation, comparing the 
properties of plastic composii‘ons with currently used materials. 


CHAPTER HEADINGS 


1. The Sources of Strength of Ma- 7. Corrosion of Metals and Aging 


terials of Plastics 
2. Properties of Materials and 8. Cleaning and Chemical Treat- 
Methods of Testing for Quality ment 


3. Comparison of Certain Physical 9%. Bonding Processes Used to Join 
and Mechanical Properties of Materials Structurally 
Airframe Materials 10. Casting and Forging of Alumi- 

4. Heat-treatment of Aluminum num and Magnesium; Other 
Alloys Metals 

5. Heat-treatment of Steel, Mag- 11. Veneers and Plywood. Ad- 
nesium, and Other Materials hesives 

6. Effect of Cold-working on the 12. Sealing Processes Used in Air- 
Properties of Aluminum Alloys; planes; Problems Involved 
Bending Limitations of Wood, 13. Plastic Compositions 
Plastics, and Magnesium 14. Transparent Plastics 
McGRAW-HILL BOOK CO., INC. 

330 W. 42nd St., New York 18, N. Y. 
Send me Stewart Airframe Materials for 10 days’ examination on 


McGRAW-HILL 
approval. In 10 days I will send $2.50 plus few cents postage, or 


ON-APPROVAL COUPON 
return book postpaid. (Postage paid on cash orders.) 






Name : ‘ 5 6 Seis Adhatig ac So) 


Address ... 


City and State 





Position . bs, «<5 éenake Gi ae th 


CompORyY éhiw cd upiads Cha adebe see eee... own nn AV, 3-65 
Books sent on approval in United States only.) 
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‘In the B-29 parts of Ampco Metz 


fas in practically every other 


| Qn contribute to safety 


and dependability. .. 


At critical points—subject to wear, impact, fati 

or corrosion — parts of Ampco Metal last sever 
times as long as ordinary bronzes. Where perform. 
ance depends on holding physical characteristics of 
the metal within narrow limits, Ampco’s long 
ieee established production “know-how” and quality. 
Propeller blade bushings of Ampco Metal—typical of the many Ampco control methods assure you of uniformly satisfactoy 
Metal parts which are standard equipment in aircraft propellers, en- ° ° ee) 
gines, landing gears, tail wheels, windshield wipers, and similar parts. results. Ampco is completely equipped to fabricay 
a aie ey the metal by every commonly-used metalworking 
























Pe process—and to assist you in adapting your design 
to the most advantageous production procedur. 
Consult the nearest Ampco field office, or write us 
regarding your problems. 


Ask for technical bulletins. 


..- Specialists in 
engineering — 
production —fin- Milwaukee 4, Wis. 
ishing of copper- Ampco Field Offices 
base alloy parts The Metal without on Equol in Principal Cities 


Ampco Metal, in. 
Dept. A-3 























Makes A Mailing CLICK? 


Advertising men agree—the list is more than half the story. 








McGraw-Hill Mailing Lists, used by leading manufacturers and indus- 
trial service organizations, direct your advertising and sales promo- 
tional efforts to key purchasing power. They offer thorough horizontal 
and vertical coverage of major markets, including new personnel and 
plants. Selections may be made to fit your own special requirements. 


New names are added to every McGraw-Hill list daily. List revisions 
are made on a twenty-four hour basis. And all names are guaranteed 
accurate within two per cent. 


In view of present day difficulties in maintaining your own mailing 
lists, this efficient personalized service is particularly important in 
securing the comprehensive market coverage you need and want. 
Ask for more detailed information today. You'll probably be sur- 
prised at the low over-all cost and the tested effectiveness of these 


wAe i i 
Me GRAW-HILL hand- picked selections. 


DIRECT MAIL LIST SERVICE 











Direct Mail 
Division 


McGraw-Hill Publishing Co., Inc. 


330 West 42nd Street New York, 18, N.Y. 
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“You Can 


See What Kelite 


Does! , 





A simple cold soak in Kelite Ketrex made the 


difference between these pistons. 


Ketrex removes oils, grease, residual gums 
and light carbon. It is completely safe on all 
metals. 


Kelite AAF Star does the same job with excep- 
tional speed and is recommended where fast action 
is particularly desirable. Kelite Super Ketrex will 
give the desired results where carbon deposits are 
heavy. All three of these specialized cleaning ma- 
terials are liquids delivered ready to use. No heat- 
ing is necessary. 


It’s easy to see what Kelite does; and you can 
always count on the same clear-cut standard of 
safe, efficient cleaning with Kelite products. We 
hope you will always feel free to call on the 
nearest Kelite Service Engineer when you have 
difficult cleaning problems. It is his job to help 
you with scientific cleaning through pH Control. 





KELITE PRODUCTS, INC. 
909 East 60th St., Los Angeles 1, Calif. 


) 
AN =—T 
2 UPacturinc Prants tn Los Anceces, Cuicaco, PertH 
Bo he 
% Houston . BRaNCHES IN Principat CITIES 
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an open and shut case 
for Callite contacts 








“custom-built” 
relay 


Designers appreciate the ruggedness and versatility of 
Clare Relays io han are “custom-built” for specific applica- 
tions and which may be had with a variety of Callite 


Contact arrangements. 


C. P. Clare & Co. has\ long relied on 
Callite for contacts of precision, quality and 
uniformity of silver, palladium and tung- 
sten, with the stamina to survive extraor- 


dinary use. 


This is only one of thousands of appli- 

cations where Callite Contacts contribute to 

dependable performance in precision mechanisms. Let us 
cooperate with you on product development. Callite 
Tungsten Corporation, 545 Thirty-ninth St., uiesom City, 
N, J. Branch Offices: Chicago, Cleveland. 






Tungsten, molybden- 
um, silver, platinum, 
palladium and alloys 
of these metals; also 
Calliflex Thermostat- 
ie Bi-Metals. Send for 
Bulletins. 
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Learn to observe, analyze, 
forecast Weather Changes 


Just Out! 





Here is a “practical course 
in weather” which gives you 
the basic fundamentals of 
meteorology and weather 
forecasting in a clear, thor- 
ough, and readable treatment. 
Everything i in weather science 
is covered—how the observer 
gets his data . . . how synop- 
tic charts record changes in 
weather . . . how observa- 
tions are interpreted in ac- 
curate forecasts. 


METEOROLOGY 
A Practical Course in Weather 


By GEORGE J. BRANDS 


Chief Meteorologist, Pan American Airways 


235 pages, 534 x 834, 73 illustrations, $2.50 


This book has been especially prepared to present—simply, 
and yet comprehensively—the basic essentials of meteorology 
and weather analysis. Here, for the first time, is a prac- 
tical, understandable text, evolved through actual practice 
. . presented in convenient lesson form designed 
especially for those concerned with the application of 
weather information. 
The book contains a thorough treatment of the basic causes of 
weather change, how these changes are observed, measured, and 
recorded, and how weather charts are interpreted to forecast 
future conditions. Particular attention is given to air mass 
analysis and frontogenesis, 
with a detailed discussion of 
warm- and cold-front weath- 


er.Clearlyillustratedthrough- Composition and Pressure of the At- 
out with tables, diagrams, mosphere. 

definitions, charts, and color 2. Heating and Cooling of the Atmos- 
photographs showing the phere 


CONTENTS 





basic cloud formations, this 3. Water Vapor 
is a practical and compre- 4. Fog 
hensive treatment of a per- 5. Clouds 
ennially interesting subject. 6. Precipitation 
7. Thunderstorms 
8. Winds 
About the Author 9. Cyclones and the Polar-Front Theory 


10. High and Low Pressure Areas 


George J. Brands, for 15 11. Anticyclones and Northers 

years chief “weather 12. Frontogenesis and Warm- and Cold- 
watcher” of Pan Ameri- front Weather 

can Airways, is a pioneer 13. Tropical Cyclones 

in aviation meteorology. 14, Local Winds, Monsoon Winds, Tur- 
Almost single-handed he bulence 

has developed the world’s 15. Icing on Aircraft 

most extensive weather 16. Weather Forecasting from Synoptic 
system to its present in- Charts 

ternational proportions, Appendix A. seeneaty of Meterological 


helping to make commer- 
cial aviation as safe and 
dependable as possible. 


McGRAW- HILL 
ON-APPROVAL COUPON 


B. Meteorological Tables 
C. Cloud Forms 














PRECISION 
GAGING 
‘all along 
4 
COMTORPLUG 














A new high standard 4 
gaging practice is mog 
possible by 


COMTORPLUG 






Sizes: 4” to 7” 
dia. Be fs 







If you are operating with limi 
gages, but inspecting with 
perior instruments, consider th 
advantages of Comtorplug, This 
unique, precise, rugged gag 
measures bores to fractions o 

0001"', in the hands of ordinan 
operators, even trainees. by 
putting Comtorplug “all along 
the line"'—at machine, bench i. 
spection, assembly selection, & 
well as final checking—numeroy 
firms have substantially reduced 
rejects on precision work in air. 
plane, automotive, ordnance and 
similar industries. Comtorpluy 
equipment is readily available. 



















Request Bulletin 29 
THE COMTOR CO. 


90 RUMFORD AVE. 
WALTHAM, MASS, 




























McGRAW-HILL BOOK CO., 330 W. 42nd St., N. Y. C. 18 

Send me BRANDS’ METEOROLOGY for 10 days’ examination on approval. 
In 10 days I will send $2.50, plus few cents postage, or return book postpaid. 
(We pay postage on orders accompanied by remittances.) 

MAMAS Wace ee See ccc ccccccccccocceshbins CARs cosmeh Ge 60 cccesd hbEE orc cccccccs 
DABTERD ween voces ccccvcciancnscooVRneehbens < +s coi bet bbe 60 ego se ccs ccc Unis cc 
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PAAR, oo icen coc ccccvedaadvcee tise d CPEs lek ccnbesl neue sateen s «cess OD 
COMBO concer cee dccccesicitendcccccsnaunréc0encenpeslieeeuennaael AV. 3-45 

(Books sent on approval in United States only.) 
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Write For Bulletin 
giving complete specifi- 
cations and applications 


for Olds Bearing Bronze. 


Every Boeing B-29 and Boeing B-I/ 
in the sky carries bearings, gears atl 


magnetic, lead-nickel bronze, speci 
by name Olds Bearing Bronze. Thi 
unique bronze possesses great shot 
strength and machinability. 


8686 Rheem Ave 
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co WHE BELT SEED COMPANY. 


E INC. 


OF BALTIMORE 











DRILLING 
SMALL DRILLS 





» Bell HE Govro-Nelson Automatic Drilling Unit is primarily 
o al designed for the protection of small drills up to %”. 
wn By employing the principle of centrifugal force for 
] now feed pressure, and by regulating the rate of feed through 
recie the use of weights, the unit permits drilling faster than is 

possible with power feed mechanism which must be set 
e. Thi to protect a partially dull drill. Meeting of hard spots 





in the material, or drilling with overly dull tools, does 
not breck the drill, as with positive feed devices. 


Can be mounted at any angle. Adapted to multiple 
drilling—also in connection with milling .and boring 
operations, 





Write for Literature! 


a GOVRO-NELSON CO. 
pes: 1933 Antoinette 
= N Detroit 8, Mich. 
uitometer DRILLING UNIT 
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Photo Courtesy General Electric X-Ray Corporation 





be sure... 


consult KESTER 


a The flux has got to be right if the soldering job is to be 
right. Take delicate electrical connections for example. A 
flux that is a poor conductor must be used—a flux that is 
non-corrosive and that has no tendency to collect mois- 
ture; dust or other foreign matter. 


> Various types of seams, on the other hand, require differ- 
ent kinds of fluxes. Spot soldering others. Sweating opera- 
tions still others. 


» You'll be freed of all flux doubt if you'll take this simple 
step: Consult Kester engineers. They’ll gladly place at your 
command their 46 years of practical experience and labora- 
tory research. They’ll tell you just which fluxes will best 
protect the solder-bonds in your products. No obligation, 
of course. 


* Naturally their recommendations can best be carried out 
if you specify Kester fluxes, because the Kester line is 
complete—all formulas are chemically and physically right 
for the jobs for which they are compounded -— all properly 
dissolve oxides on metals so that solders can alloy with the 
metals in a way that prevents reoxidation. 


» Why not check the flux formulas you are using, with 
Kester ? A letter will bring expert Kester assistance. 








 & BUY WAR BONDS x | 





KESTER SOLDER COMPANY 


4206 Wrightwood Avenue, Chicago 39, IIl. 
Eastern Plant: Newark, N. J. 
pevee ts Canadian Plant: Brantford, Ont. 
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A Sowece of Supply 


GASOLINE INJECTION EQUIPMENT 


WATER INJECTION EQUIPMENT 


FUEL CHARGING 


FUEL CHARGING 


FUELCHARGER C 


8800 GRINNELL AVE. 


INJECTORS @ NOZZLES * MIXTURE 


EQUIPMENT FOR JET 


EQUIPMENT FOR GAS 












FOR AIRCRAFT ENGINE MANUFACTURERS 


FOR SPARK IGNITION ENGINES. 
FOR CARBURETED ENGINES. 
PROPULSION ENGINES. 


TURBINE ENGINES. 


ORPORATION 


DETROIT 13, MICH. 


CONTROLS * TUBING HARNESS 











« PRECISION » 
DIE MAKING MACHINERY 


ahi ee ee ee 
Write as for details which prove their place in your plant: 
BROTHERS crarron, wisconsin 
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WHITEHEAD 
wre) STAMPING COMPANY Es:. 1903 
1665 W. Lafayette Blvd. ® Detroit 16, Michi 




















Wuere To Buy 


NEW EQUIPMENT — ACCESSORIES — 





MATERIALS — SUPPLIES 

















special services to the avia- 
tion industry this section of- 





ings up to 


fers an inexpensive means of diameter of 


keeping products or services 
regularly before your poten- 





JACOEL 
i Splicing Tool This 
O manufacturers of equip- No. 10 
ment and those offering Full swivel especially de- W HERE TO Buy 


signed for splicing aircraft 
control cables. Will accom- 
modate thimbles or bush- 


Jacoel Cable Splicing 
Equipment Co. 











Section 


supplements other advertising i 
this issue with these addition 


3/16 inch in 
cable. 





















. 1514 Main Street announcements of products sl Y 
tial customers—the readers buftele 9, N. Y. services essential to efficient a! 
of Aviation. The small spaces economical production and ope 
available here provide op- tion in the aviation industry. Malt 

i i d pro AIRCRAFT Fi, a habit of checking this page, ei 
portunity for you to be rep- sso iiee| 1 NiSiy sles . 
resented in every issue at )) ye S$ 
low cost. Can we serve you? DEPARTMENTAL STAFF te 

TITANINE INC. UNION, N. J. AVIATION 
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ITZGERALD 
GASKETS 
oR AIRCRAFT ENGINES 


GASKET CRAFTSMEN FOR 39 YEARS 





Write for information 





THE FITZGERALD MANUFACTURING COMPANY 
TORRINGTON, CONN. 


( 
Wi BRANCHES CHICAGO AND LOS ANGELES 
CANADIAN FITZGERALD, LTD., TORONTO 


| ITZGERALD 
GASKETS 


HE COMPLETE LINE THAT COMPLETELY SATISFIES 

















HEN you are in need of some product, 

equipment or service to speed and im- 
rove operation, or save money ... you may 
nd it in the Where To Buy Section. Have 
ou noticed these specialties in recent 
ues? ... 


ircraft Designing, Development Custom Aircraft Fabrication 
ircraft Finishes Fluxes 

ass Fittings Light Weight Skis 

ble Splicers Mechanical Riggers 

graving, Acid Etching, Soders 

Electric Marking Wire Strippers 


AVIATION 


330 W. 42 St., New York 18, N. Y. 

























~“@YKEM STEEL BLUE 
Er OPS 
ge, ead OSSES 
aking dies 
templates 










Ply brush on 
t at the bench; 
ly for the layout 
& few minutes. 
dark blue back- 
, Makes the 
'd layout lines show up in sharp relief, and at the same 
Prevents metal glare. Increases efficiency and accuracy. 
Write for full information 
DYKEM COMPANY, 2303-A North lth St., St. Louis 6, Mo. 
in Canada: 444 Pacific Ave., Toronto, Ont. 
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RIALS 


To YOUR PLANT WITHIN A FEW 
HOURS TO HELP SOLVE YOUR 
MATERIAL PROBLEMS _@ 


NN 


= a 


We have been appointed by the fi} 
U.S. Gov't to distribute vast 


guantities of precision Aircraft 





WRITE OR WIRE FOR OUR SURPLUS STOCK LIST 


AIRCRAFT HARDWARE MANUFACTURING CO.inc. 


> 4 
rt \ (ir ores np ht 
ibutors of Auras Vnecisnon Uincraft U”7 
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Sd 


HAVE YOU 


MOVED? 


If you've moved recently or are planning a 
change, let us know now so that copies of 
Aviation will continue to be delivered to 
you promptly. Use this coupon or a penny 
postcard. 


Please change the address of my Aviation subscription 


OMEN conic ccc ce cv eebbe rots EMIEPAIQO) 0K ea 


oo ere ea Ph RR BPI 
City and state.............. DEUS ISS ITE idee oe 
III? co. ss cfd dd ha Say Cos Beta ct aaa 
tT OUT OMIINE 055 se Sens wcistsBuee Sankey dee 
SI IIIIIIII. .  o'a.c cio 5 006s eemRie wali ade «dace 


een ip cn peaiion........ 2. 5s SUTRA. LRT 


MAIL TO: McGraw-Hill Publishing Co. 
Circulation Department 
330 West 42nd Street 
New York 18 New York 


PUTT 


PTT 






























platlorms 


maintained. 


Our long experience in the tubular scaffolding 
business is at your disposal. We will quote on plat- 
form and dolly equipment according to your special 
and individual requirements. Address: NATIONAL 
. « DRAVO CORPORATION, PITTSBURGH 
(22), pa. (National distributors for American 


DEPARTMENT . 


Tubular Elevator Company). 







sturdy and 
spacious for safe, efficient workmanship in factories, 
shops, and airports where airplanes are built or 


pe cacallad 


COMPLETELY ADAPTABLE 
TO ANY MOTION DESIRED 


“Hy-Mac™ Hydraulic Power Units can be applied to 
drilling, grinding, milling, boring, piercing, riveting, 
broaching, pressing . . . just determine the functions of 
the machines that are to be hydraulically operated— 
and ovr engineers will recommend a Power Unit and a 
layout of circuits to best do the job . . . For feed and 
traverse of multiple or single tools . . 
locating . . . for clamping, etc., all or any of the move- 
ments and in any combination, can be adapted to 
HYDRAULICS . . . Any designer or builder of ma- 
chines can accommodate. their specific desigh, either 
partially or completely to “HY-MAC" HYDRAULICS 
. . . and our modern plant, together with a comprehen- 
ney A 






a 


















for indexing and 


8444-Unit for actuating and Controlling 


f @ simple feed circuit which INCOrperete; 





glad to make 


sive engi g dep Pp y Pp 
handle all of the technical planning, designing, and 
detailing in connection with building of hydraulic and press type of operation but con che be 
specific-purpose machinery . . . Our engineers will be 
rf 


and p y proposal 


ropid troverse, adjustable feed and rope 
return of a single slide—primorily for dni 








used for the control and actvetion of 5 
j 





without obligation. 












HYDRAULIC 


$2025 FORD ROAD 
HYDRAULIC NMACHINERY—Western Division 
1105 N. Pacific Ave. 


DLA NILA LPR ALY DY /3) 


press of any machine where only 
slide is to be controlied. €: 


MACHINERY, INC, 


DEARBORN, MICHIGAN 








Glendale 2, Californis 
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WANTED 


ENGINEERS 


MACHINE — 
DEVELOPMENT 


Graduate engineer or equivalent, 
experienced in the design and 
development of special and ex- 
perimental machines. Men with 
creative ability required, ex- 
perienced in such lines as auto- 
matic, semi-automatic, or ord- 
nance equipment. 


Must be thoroughly acquainted 
with modern methods and shop 
practices and capable of devel- 
oping new ideas in conjunction 
with modern mechanical labora- 
tory facilities. 


State age, marital status, details 
of education, experience, draft 
status, present salary and salary 
expected. Enclose recent photo- 
graph or snapshot. 


Post-war opportunity. 


Applicants must be able to 
obtain Statement of Availability. 


E. |. du Pont de Nemours & Com- 
pany, Inc., Personnel Division. 
Wilmington 98, Delaware. 


~ 


POSITION VACANT 


AERONAUTICAL ENGINEERS: Need experi- 
enced or semi-experienced stress, layout, and 
weights engineers for important: positions in 
connection with designing of non-wrinkling 
sandwich aircraft structures. War and post-war 
applications. Write full particulars concerning 
education, experience and salary requirements 
to Universal Moulded Products Corporation, 
Aeronautical Engineering Division, Bristol, 
Virginia. Attention of Dr. R. J. Nebesar. 











POSITION WANTED 





A-1 AIRCRAFT Engine mechanic now em- 

ployed by Wright Aeronautical in the experi- 
mental assembly department for the past 5% 
years. PW-911, Aviation, 330 W. 42nd St., New 
York 18, N. Y. 


















BUYER 


AIRCRAFT SUPPLIES 


Prominent national distributor of airplax De 
tires, wheels, brakes, batteries, ai 
finishes is expanding to include complet: Jobs 


line of aircraft accessories and supplies, 
Need buyer of aeronautical supplies, 
preferably one who knows the markt 


manufacturers, and merchandising of sud °“"Y 

products. In first letter describe expe —me Only 

ence, give age and salary expected. can | 
P-903, Aviation 

520 


520 N. Michigan Ave., Chicago 11, Ill. 














REBUILDING 





AIRCRAFT BATTERIES rebuilt. New Plates 
and separators. Your case cover and costs. 


Let us quote. Bowers Battery Mfg. Co., Inc.,- 


Reading, Pa. 








FOR SALE 





PARACHUTES FOR SALE: All types new and 
used, Joe Crane & Company, 99 Main Street, 
Mineola, L. IL, New York, Garden City 5379. 











NEW TIRES: 8.00x4, 6.00x6, 7,00x4, 4-ply 

$11.75. Tubes $3.25. We wholesale and carry 
large stocks. Propellers, Spark Plugs, Batteries, 
Tailwheel Assemblies, Windshield Pyralin, 
Dope, Fabric, Bob Trader Aero Supply, Munici- 
pay Airport, Pittsburgh, Pa. 








WANTED 


ENGINEER 


Splendid opportunity for Eng 
neer experienced in the desig 
and manufacture of gas ° 
steam turbines. Large, well 
tablished N. Y. Metropolit 
Corporation. Please state ¢ 
tails and salary desired. 
P-910, Aviation 
330 West 42nd St., New York 18,\! 
























When You Need Quick Action..... 


on Opportunities available or 
wanted in Aviation . . . USE 


AVIATION’S “MARKET PLACE” 








(Additional Employment Ads On Opposite Page) 
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AVIATION’S MARKET PLACE 















PORT 


| tention 
EManutacturers 


» wish to represent several pro- 
» manufacturers of Aircraft, Au- 
stive, Radio, Electronic, Electrical, 
allied products in the foreign mar- 
of the world. 


is an organization exclusively 
sted to the export of the above 
oducts. We are well grounded in 
exporting and all its ramifications. 


It is our aim to take over all export 
problems from you, remove all credit 
tisk by paying you cash for all orders. 
We operate on a commission basis. 
We identify ourselves as your export 
department and you do not lose your 
identity with your product. 


Before planning your export sales, we 
‘lyon aE suggest that you communicate with us 
onche MME first, Send your literature and write 
only m Maus regarding the products you manu- 
facture or expect to manufacture. 
Your letter will bring our prompt re- 
sponse; all inquiries will be kept 
strictly confidential. References ex- 
changed. 


INTEX COMPANY 
303 W. 42nd St., New York 18, N. Y. 


INC, 
CHIG AN 











ENCYCLOPAEDIC 
AVIATION DICTIONARY 


by CHARLES A. ZWENG 


Member, Institute of Aeronautical Sciences 
Author of Radio & Instrument Flying, etc. 


A new Encyclopaedic Aviation Dictionary by 


the well known author—bristling with new 
aviation terms—and thousands of other 
words defined in ZWENG’S AVIATION DIC- 
TIONARY. The publishers congratulate the 
author for this, his latest contribution to 
aviation. This splendid volume is bound 
maroon leatherette with gold lettering. $6.00 
Postpaid or 

NEW DALTON NAVIGATION COMPUTER 
(Type EE-6B), $10.00. 


PRACTICAL MANUAL OF THE E-68 COMPUTER. 
By Allan C. Zweng. More than 400 problems explained 
and illustrated. Blue and Gold Deluxe binding. Only 
$2.00 postpaid. 

LONGINES-WEEMS SWEEP SECOND-SETTING 
WATCH with rotating verge ring (steel) 71.51 Fed. 
tax included. 

AIR NAVIGATION NOTE BOOK with (Weems) 
Mark If Navigation Plotter..................-- $4.00 


AIRLINE TRANSPORT PILOT RATING (by 
Zweng). Covers all subjects on which the pilot is ex- 
amined. Typical ‘‘multiple choice’’ ees in 
the appendix. $4.00 postpaid or C. O. 


PAN AMERICAN NAVIGATION SERVICE DEPT.-M 
12021 Ventura Bivd., N. Hollywood, Calif. 


... AUTHENTIC 
OUTSTANDING 
AUTHORITA- 
TIVE 


New Dead Reckoning 
Equipment 
For Defense of Land, Sea and Air 


RADIO and mmm. te FLYING: By Pag A. 
Zwen Instructor, U. S. r Corps, New 4th Edition 
cover ng new ip portant Fa om Written especially 

prepare the pilot for government examination for 
“instrument rating.’’ Radio- Ca ee Permit in- 
cluded with Meteorology, dio-Orientation, let- 
down. off-course and alternate airport problems. Only 
$4.00 postpaid. 


bade @ NAVIGATION—complete equipment con- 
sisting of Air ined. Celesti Note Book and Navigation 
zeues, Simplified Celestial Navigation Air Almanac 

of Positio and Ii} — Star Chart; all 
6 "tems only Sings 75° postpal c.0.D. 


AERONAUTICAL TRAINING. Just off the press. New 

enlarged edition. For the first time shows separate 

sections containing Typical Private Pilot and Com- 

mercial Pilot ‘*‘Multiple Choice Exminations.’’ $3.00 
postpaid or C.O.D. 


GROUND INSTRUCTOR. Written for the student pre- 
paring for ‘‘Ground Instructor Rati - ed Fn mt for 
class work. Covers Navigation, Me Aircraft 
and Theory of Flight, Engines ona ‘Civil ir Regula- 
tion, $3.00 postpaid -or C.O.D. 


GROUND eeeareee tae RATING. Just published. Con- 
poke, Typi *“*Multiple Choice’’ examinations on 

vigat tion we - rology, Aircraft and Theory of 
Plight, Engines and CAR. Nomenclature and aviation 


Something you cannot afford to be without, $3.00 
postpaid. Or it may be pw po! on combination 
with ‘Ground Instructor’ for $5.0 


AIRPLANE ond ENGINE ——e Examinations. 
New authentic Quiz Book now covers the new Typi- 
cal Multiple Choice examinations full Bag ny 
with necessary <tgrame. Used b 

las, Northrup, Rya and outstandin achoots Wiy 
fail? Only $3.00 for both examinations and CAR. 


trae , Eien by Weems & Zweng.......... 4.00 

RUCTOR co (by p EES Contains 

basic and “Typical Multiple Choice’ Exams. .$4.00 

DALTON MK vit NAVIGATION COMPUTER. 5. Pe 
COX & STEVENS COMPUTER .............. 35.0 


Celestial Air Navigation Training 


Prepare now for this important phase of Air Defense. 
Our students are now air navigators and instructors 
in various quartere of the world. Discharged Veterans 
may enroll under G-I Bill of Rights. 


Write for Information 
























WANTED 
AIRCRAFT ENGINE MEN 


Designers, layout men, drawing 
checker, mathematician. 


Jobs immediately available for men to 
work on high output aircraft engine. A 
long-range project of a rapidly expanding 
department of an old established com- 
pany. Excellent post war future. 

Only men with aircraft engine experience 
can be considered. 


P-994, Aviation 
520 N. Michigan Ave., Chicago 11, Ill. 


Minimum five years’ experience on power 
plant design and thorough knowledge of 
thermodynamics. 


Experienced aerodynamacists, stress analysts, 
weight engineers, layout draftsmen, lofts- 
men and senior detailers. Applicants must 


NEEDED IMMEDIATELY 
Aircraft Power Plant Staff Engineer 


Aircraft Engineers 


comply with WMC regulations. Write full 
details of qualifications to 


McDONNELL AIRCRAFT CORP. 
1703 Locust St. St. Louis 3, Missouri 











this or other advertising does 
not supply the information con- 
cerning products or services 
wanted, please write: 


AVIATION, 
New York City. 












PROFESSIONAL 
SERVICES 








225 Bendix Interphone Amplifiers 


Model 3611 & 3611B equipped with Pioneer 
Dynamotor 24v, 1.2 amps input 220v, .06 
amps output (2 tubes: 1—6SJ7 & 1—6V6). 
New, complete with tubes. Will sell at 
very low cost individually or in lot. 
FS-909, Aviation 
330 West 42nd St., New York 18, N. Y. 








ERO TRADE< 


COMPANY 
Roosevelt Field, L. 1. 


EXPERIMENTAL WORK 
MODIFICATIONS 


Specialists in Manufacturers of 


Wood & Metal Airplane Parts 
Government Approved Station 115 








FOR SK sesuenepeoessegnecy Hey 











ALE OR LICENS 
PATENTED OUTSTANDING 


HYDRAULIC DEVELOPMENT 


@ Displacement P 
raatle Transmissions, for ladeees strial, “Sree ait . 
leatien _ and miscellaneous pressure wane ap- 


THE BEST Ay rue SAGREY 


Michigan Ay Ave, uJ 1 1 Il. 





Booklet—''General Information Concerning In- 
ventions & Patents"’ and "Fee Schedule” sent 


Suite 452, 815—i5th St., N.W., Washington 5, D. C. 








LANCASTER, ALLWINE & ROMMEL 
Registered Patent Attorneys 


without obligation. 
Patents—Copyrights—Trade-Marks 








ANODIZING OF ALUMINUM 
HARD CHROMIUM 


PLATING 
Philadelphia Rust-Proof Co. 
217 Frankford Ave. Phila., Pa. 











SEE US FOR 





Approved Repair Station 188 


INSTRUMENTS 


NEW — USED — ALL TYPES — SALES — REPAIR — INSTALLATION — COMPLETE STOCK 


A 


STANDARD AIRCRAFT EQUIPMENT COMPANY 
Hangar "D" Roosevelt Field, Mineola, L. |., N. Y. 


Garden City 8753 
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Wright Aircraft Engines... put power plus in the gi 
of the skies —Figuring prominently in the sterling performance of thousanl 
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